
Contract No F41624-97-D8018 
Task Order No 0023 

FINAL 
FOCUSED REMEDIAL lNVESTlGATlONlFEASlBlLlTY STUDY, OPERABLE UNIT 4, 

FORMER MARCH AIR FORCE BASElAlR RESERVE BASE, CALIFORNIA 

JULY 2004 

PREPARED FOR: 

AIR FORCE REAL PROPERTY AGENCY (AFRPA) 
MCCLELLAN, CALIFORNIA 

AND 

AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE (AFCEE) 
ENVIRONMENTAL SERVICES OFFICE 

BASE CLOSURE RESTORATION DIVISION 
BROOKS CITY-BASE, TEXAS 

PREPARED BY: 

EARTH TECH 
1461 EAST COOLEY DRIVE, STE 100 

COLTON, CALIFORNIA 92324 





TABLE OF CONTENTS 

1 0  INTRODUCTION . . . . . . .  ............. , ,  , ,  , 

1 1  PURPOSE OF REPORT .,,, , , , , , , , , , , , 

1 1 1  OU4 RI Tasks ., , , ,. , , 

1 1 2  Field Investigation , , 

1 1 3  Data Assessment , ,  . .. , ,  ., , , , , , , , 

1.1 4  
1 2  MARCH ARB BACKGROUND, 

1,2 1  
1 2  2  , , ,  , , , ,  , , , , , 1 -7  
1  2 3  

2  0  PHYSICAL CHARACTERISTICS AND ENVIRONMENTAL SETTING , , , , , , , ,  , , ,  , , , ,  , , ,  , , , 2-1 
2 1  PHYSIOGRAPHY AND TOPOGRAPH 2-1 
2  2  GEOLOGY 2-1 
2  3  HYDROGE 2-5 
2  4 SURFACE 2-9 
2  5  CLIMATOLOGY/METEOROLOGY -13 
2 6  BIOLOGY AND ECOLOG -15 

3  0 STUDY AREA INVESTIGATION 
3  1 

3  2  

3 2 3 1  Surface Features 

3 2 4  Nature and Extent of Contaminatio 

3 2 4 2  Groundwater Contamination , , , , , ,, , , ,  , ,  , , , , , , , 3-1 1  

3 2 5  
3  2  6 
3 2 7  
3  2.8 

3 3  SITE 41 , , , ,  . . . , ,  

3 3 1  

3 3 1 2  Previous Recommendations , , , , , , ,  , , , , . , , , , , , , , 3 - 2 9  

W P ~ I W Z O O ~  2:51 PMlllld4 Operable Unit 4 Focused Remedial Investigation i 
March Air Force Base/Air Reserve Base, California 



TABLE OF CONTENTS 
(Continued) 

3 3 5  
3 3 6  
3 3 7 
3 3.8 

3 4 SITE 44 
3 4 1  

3 4.8 
3 5  SITE L , , , , , ,  , , , ,  

3 5 1  

OU4 RI Investigation 3-30 
3 3 2  1 3-30 
3 3 2 2  3-30 
3.3 2 3 3-30 
3 3  2.4 Summary of Laboratory Methods . , , ,  , ,  , , , , , , 3-30 
Physical Site Conditi 

Nature and Extent of Contamination 
3 3 4 1  Soil Contamination 

Nature and Extent of Contamina 
3 4 4  1 Soil Contaminat 

OU4 RI lnvestigation 

3 5 2 3 Variations from the Work Plan 
3 5 2 4  Summary of Laboratory Methods , , , , , , , , , ,  , ,  , ,  , , , , , ,  3-57 

ii Operable Unit 4 Focu.sed Remedial Investigation WP~IWZOO~ 2:51 PMI~ i 1114 

March Air Force Base/Air Reserve Base. California 



TABLE OF CONTENTS 
(Continued) 

, ,  , ,  , , , , , 3-57 
, , , , , , , ,  , , , , , , , ,  , , , , ,  , , , , , , , , , , , , , , 3-57 

3 5 4  Nature and Extent of Con' 

3 5 5  Potential Migration Pathway 
3 5 6  Risk Assessmen 

WATER TOWER 3410 

3 6 2  OU4 RI Investigation 

3 6  3 Physical Site Conditions 

3 6 4 1  Soil Contamination , , , , , ,  , ,  , , , ,  , ,  , 

3 6 5  Potential Migration Pathways 
3 6  6 Risk Assessment 
3 6  7 Conclusions , , ,  , ,  , , , ,  , ,  , , , , 

3 6 8 Recommendations , ,  , , , 

, , , , ,  , , , , , ,  , , ,  , , ,, 3-66 
, ,, , , ., , , , , , , , , , 

3 7 2  OU4 RI Investigation 

3 7 2 3  Variations from the Wor 
, , , , ,  , ,  , , , , , , ,  , , , , , , , , , , 3-67 

3 7 3  Physical Site Conditions 

W P ~ I Z ~ I ~ O O ~  2 51 PMII I 1 0 4  Operable Unit 4 Focused Remedial investigation 
March Air Force Base/Air Reserve Base, California 



TABLE OF CONTENTS 
(Continued) 

3 7  4 Nature and Extent of Contamination , , . , , ,  , , 3-68 
3 7 4 1  Soil Contamination , , , , , , , , 3-69 
3 7 4 2  Groundwater Contamination , , , , , , ,  , ,  , , ,  , , ,  , , , 3-70 

3 7 5  Potential Migration Pathways 
Risk Assessment , ,  , , , , , , , ,  , , ,  , ,, , , , , , , , ,  , , , ,  ,,, , 

, .  , , , ,  

3 8  

, , , , , , , , ., , ,  , , 3-75 

3 8 2  OU4 RI Investigation 

38.2 3 Variations from the Wor 
3 8  2.4 Summary of Laboratory 

, , , , , , , , . , , , , ., , , , , 3-81 

3 8 4  1 Soil Contamination 
, , , , , , , , , ,  , ,  , , , ,  , , , , , , , , 3-87 

3 8 6  Risk Assessment 

4 0  REFERENCES , , , , , , , ,  , , ,, , ,  , , , ,  , , , , ,  , , ,  , ,  , ,  , ,  , , , ,  , , ,  , . .  , , , , , , , , , , , , , , , ,  , ,  , , , .  , , ,  , ,, , , , ,  , , ,  4 - 1  

IV Operable Unit 4 Focused Remedial 1nve.stigation W P ~ I Z Z I Z O O ~  2 5 1  p~1111.04 

March Air Force Base/Air Reserve Base, California 



LIST OF FIGURES 

Site Location March AF 

OUs and IRP Sites 
General Geologic 
Bedrock Elevation 

San Jacinto Groundwater Basi 

Generalized Storm 
Site 21 Location M 

Site 41 Location Ma 

Site 41 Facilities 
Site 44 Location 

PCB Concentrations 

Water Tank 6601 Confirmation Soil Sample 
Site Location Former HospitallDental Clinic 
Sewage Lines and Manhole Locations Former March AFB Riverside California , , ,  , , , 3-77 
OU4 Mercury lnvestigation Former March AFB Riverside, Californi 
Air Sampling Locations and Results, Former March Hospital and Dental Clinic , , , , 3-84 

W P ~ I ~ Z I ~ O O ~  2 51 ~~111104 Operable Unit 4 Focused Remedial Investigation v 
March Air Force Base/Air Reserve Base, California 



LIST OF TABLES 

OU4 Sites and Activities , , , ,  , , , ,  , , ,  , ,  , , , ,  , ,  , , , ,  , ,  , ,  , ,  , , , ,  , ,  

Summary of IRP Sites , , , ,  , , , , , , ,  , , 

Summary of Non-IRP Investigations 
Climatological Data for March AFB 
Federal and State Listed Sensitive 
OU4 RI Field Activities . ,  , , , , ,  , , , , , , , , 

Mean Background Comparisons of Inorganic Compounds, March ARBIAFB, 
Riverside, California, , . , ,  , , , , , , 

Maximum Backgrou 
Riverside, California 
Site 21 Analytical 
Site 21 Analytical 
Comparison of Constituent Concentratio 
and Associated R 
Site 44 Surface Soil Excavation Table 
Site 44 Confirmati 
Mercury Analysis at Site 2 , ,  , , , , ,  , ,  , , , ,  

PCB Concentrations in Backgroun 
PCB Concentration 
DioxinlFuran Results .- Background Sample BK-27-0 (Phase I Sampling) , , , , , , , , , 3-52 
PCB Concentrations - November 1998 Samplin -53 
DioxinlFuran Results - Background Sample BK-39 (November 1998 Sampling Event) , ,  . 3-54 
PCB Concentrati 
Water Tower 341 
Water Tank 6601 
Analytical Summa 
Sludge Analytical Result 
Subsurface Soil Sample 
Indoor Air Sample Results 

vi Operable Unit 4 Focused Remedial Investigation WP~IZZZOO~ 251 pw1?104 

March Air Force Base/Air Reserve Base, California 



ACRONYMS 

ACM 
AFB 
AFRC 
AFRPA 
AMR 
AOC 
ARB 
ASTM 
bgs 
BLM 
BRAC 
CERCLA 

coc 
COPC 
DEHS 
DOD 
DTSC 
EBS 
EElCA 
EPA 
EPC 
ESI 
FFA 
FS 
HI 
ICP 
IRP 
I-TEF 
MCL 
MDL 
MEK 
d L  
,glkg3 
,g/m 
MJPA 
MSL 
NCO 
N FA 
NFADD 
nglkg 
NlOSH 
NPL 
OEHNA 
OU 
PAH 
PCB 
PCE 
PHG 
PPE 
ppm 
PRE 

asbestos-containing material 
Air Force Base 
Air Force Reserve Command 
Air Force Real Property Agency 
American Metal Recycler 
area of concern 
Air Reserve Base 
American Society for Testing and Materials 
below ground surface 
Bureau of Land Management 
Base Realignment and Closure 
Comprehensive Environmental Response, Compensation, and 
Liability Act 
chain-of-custody (delete if only used once) 
chemical of potential concern 
Department of Environmental Health Services 
Department of Defense 
Department of Toxic Substances Control (California) 
environmental baseline survey 
engineering evaluationlcost analysis 
Environmental Protection Agency 
exposure point concentration 
expanded source investigation 
Federal Facility Agreement 
feasibility study 
hazard index 
individually coupled plasma 
Installation Restoration Program 
international toxicity equivalency factor 
maximum contaminant level 
method detection limit 
methyl ethyl ketone 
micrograms per liter 
micrograms per kilogram 
micrograms per cubic meter 
March Joint Powers Authority 
mean sea level 
non-commissioned officers 
no further action 
no further action decision document 
nanogram per kilogram 
National Institute of Occupational Safety and Health 
National Priorities List 
OfFice of Environmental Health Hazard Assessment 
operable unit 
polynuclear aromatic hydrocarbon 
polychlorinated biphenyl 
tetrachloroethylene 
public health goal 
personal protective equipment 
parts per million 
preliminary risk evaluation 

w~niz212004 2 5 1  P M I ~ ~ W ~  Operable Unit 4 Focused Remedial Investigation vii 
March Air Force Base/Air Reserve Base, California 



PRG 
PRL 
QAIQC 
RCFCWCD 
RCRA 
RFA 
RfD 
RI 
RL 
RME 
ROD 
RWQCB 
SKR 
svoc 
SWMU 
TCDD 
TCE 
TCLP 
TDS 
TEF 
TOC 
TPH 
TRPH 
UCL 
UF 
USACE 
USFWS 
USGS 
UST 
UTL 
VOC 
XRF 

USEPA Region IX Preliminary Remediation Goal 
potential release location 
quality assurancelquality control 
Riverside County Flood Control and Water Conservation District 
Resource Conservation and Recovery Act 
RCRA facility assessment 
reference dose 
remedial investigation 
reporting limit 
reasonable maximum exposure 
Record of Decision 
Regional Water Quality Control Board 
Stephen's kangaroo rat 
semivolatile organic compound 
solid waste management unit 
tetradichlorobenzo-p-dioxin 
trichloroethylene 
Toxicity Characteristic Leachate Procedure 
total dissolved solids 
toxic equivalency factor 
top of casing 
total petroleum hydrocarbon 
total recoverable petroleum hydrocarbons 
upper confidence limit 
uncertainty factor 
US Army Corps of Engineers 
US Fish and Wildlife Service 
US Geological Survey 
underground storage tank 
upper tolerance limit 
volatile organic compound 
X-ray florescence 

viii Operable Unit 4 Focused Remedial Investigation W P ~ I Z Z I ~ O O ~  251 PMI11M4 

March Air Force Base/Air Reserve Base, California 



1.0 INTRODUCTION 

This chapter describes the purpose and scope of the Operable Unit 4 (OU4) 
Focused Remedial lnvestigation (RI) Sites included in the OU4 RI include: 
Installation Restoration Program (IRP) Sites 21, 41, and 44; and non-IRP sites 
Site L, Water Tower 3410, Water Tank 6601, and the former Base Hospital and 
Dental Clinic The chapter also includes all pertinent background information for 
March Air Force Base (AFB)/Air Reserve Base (ARB) to support this 
investigation 

Of the sites evaluated in this RI, only Site L had residual contamination above 
residential PRGs Site L was evaluated in detail by Tetra Tech, lnc in an EElCA 
(Tetra Tech, 1996) Therefore, screening of potential remedial actions was not 
necessary, and a Focused FS was not conducted A summary of the EElCA 
analysis for Site L is included in Section 3 

1.1 PURPOSE OF REPORT 

The objectives of the OU4 RI were to define the vertical and lateral extent of 
environmental contamination at sites that were either not included or 
inadequately addressed in the OU1 and OU2 RllFS and Record of Decision 
(ROD) documents A synopsis of the OU4 sites and activities performed under 
this project are included in Table 1-1 

Table 1-1. OU4 Sites and Activities 

Risk 
Site IRP Site Investigation Removal Action Evaluation 
Site 21 Yes Soil &groundwater No Yes 
Site 41 Yes Soil & groundwater Soil excavation No 
Site 44 Yes Soil Soil excavation No 
Site L No Soil & groundwater Soil excavation No 
Water Tower 3410 No Soil No Yes 
Water Tank 6601 No Soil Soil excavation Yes 
Former Base Hospital and Dental Clinic No Soil No Yes - 

IRP = installation Restoration Program 
OU4 = operable unit 4 

1.,11 OU4 RI Tasks 

This section describes the scope of work for the March AFBIARB OU4 RI, 
including field investigation activities and other project tasks The project tasks 
described include: 

Field investigation tasks at OU4 sites outlined above 
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. Evaluation tasks, including record keeping and data assessment to 
record, validate, and analyze data 

. Risk evaluation tasks addressing contaminant fate and transport at 
selected sites and developing risk estimates for contaminants of 
concern at each site included herein 

1,,1,,2 Field lnvestigation 

This section describes the field tasks, sampling, and analysis activities conducted 
in support of the RI 

Summary of Field Tasks. The Scope of Work for the RI field investigation 
included the following work tasks: 

. Borehole drilling using air-rotary casing hammer and hollow-stem 
auger drilling techniques 

. Collection of borehole soil samples via continuous cores and split 
spoons, for lithologic logging purposes 

Collection of discrete groundwater samples from boreholes 

Shallow boring completion 

Surface soil sampling 

Recordkeeping Project documentation procedures were designed to ensure 
that the quality and integrity of the data collected and generated during the RI 
were maintained Two main types of information associated with the study 
included: 

Information used to manage, monitor, and document project 
performance ( i e ,  Work Plan and Quality Program Plan, and quality 
assurance/quality control [QAIQC]) 

Technical data required for or generated by a specific task or activity 
(i e , field logbooks, borehole logs, sampling and water level data 
sheets, chain-of-custody (COC) forms, laboratory data and logbooks, 
calculation sheets, and borehole location maps) 

Technical data were maintained in project logs and were updated as information 
was generated 

1.,1.,3 Data Assessment 

The data collected or compiled during the RI includes field data and analytical 
laboratory data Data that were assessed included: 

Regional and localized geologic, hydrogeologic, lithologic, and soil 
data 
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Screening level groundwater data 

Groundwater level measurements (elevation and depth below 
ground surface [bgs]) 

. Hydrostratigraphy 

. Analytical laboratory data 

Geologic, hydrologic, and sample location maps were developed Where 
possible, data collected during the investigation was combined with existing data 
from previous or other ongoing studies to fully characterize the sites 

The data assessment work effort included evaluation and screening of field and 
laboratory data for acceptable accuracy and precision Ail data was 
systematically reduced and tabulated to facilitate data review Data reduction 
included computer analysis, graphic representation, or other methods that 
facilitated analysis of data and conceptualization of results Data validation was 
performed on definitive-level sample analytical results 

1.,1,4 Evaluation of Current Risk 

Site-specific risk assessments have been completed for ail IRP sites at March 
AFBIARB during the OU-specific RIIFSs During the OU4 Ri, site-specific risk 
estimates were completed for sites which were either not addressed in the OU- 
specific Ri reports or were not adequately addressed in the other OU-specific RI 
reports because of limited data (e g , IRP Site 21) 

Available site information on waste quantities and sources, potentiai transport 
and exposure pathways, and potential receptors at March AFBIARB were used 
to calculate risk Estimating the health and environmental risks associated with 
exposure to chemicals involved the following steps: 

. Selecting chemicals of potential concern 
Exposure assessment 
Toxicity assessment . Risk characterization . Uncertainty analysis 
Environmental risk assessment 

Sections 3 5 1 through 3 5 5 of the RiIFS Final Work Plan Addendum for OU1 
(Earth Tech, 1992) present a step-wise approach to estimate human health risk 
associated with exposure to chemicals from selected sites investigated during 
this RI This approach to the risk assessment was applied in the same manner 
as during the OU1 risk assessment for IRP Site 21 (see Section 3 4 of the RllFS 
Report for OUI) (The Earth Technology Corporation, 1994) 

Preliminary risk evaluations were determined by comparing analytical results to 
U S EPA Region IX preliminary remediation goal (PRG) values established in 
October 2002 If residual contamination was below the residential PRG for a 
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particular contaminant, then a detailed risk assessment was not performed For 
inorganic compounds, site values were compared to both residential PRGs and 
background values that had been previously established in the OU1 and OU2 RI 
investigations If inorganic contaminants exceeded background values and 
established residential PRGs, a detailed risk assessment was performed If 
inorganic values exceeded residential PRGs but did not exceed background, the 
analyte was considered to be naturally occurring and was not evaluated further 

1.,2 MARCH ARB BACKGROUND 

March AFBIARB is located east of Riverside, California (Figure 1-I), and was 
officially opened on 1 March 1918 Originally a 640-acre facility called the 
Alessandro Aviation Field, the base was initially used to train "Jenny" pilots 
during World War I Following World War I, the base closed for about 4 years, 
then reopened in 1927 as March AFB By 1938, March AFB was considered to 
be the primary location for bombing and gunnery training on the west coast of the 
United States Camp Haan Army Base was constructed west of Interstate (1)-215 
and extended approximately 5 miles south of Alessandro Boulevard Camp 
Haan officially opened on 11 November 1940 Camp Haan was primarily used 
as an anti-aircraft artillery camp and as a staging area for General Patton's tank 
force (Tetra Tech, 1997b). Camp Haan became a part of West March after 
World War II In 1949, the Strategic Air Command took control of March AFB, 
and by the 1950s, the base was primarily used as a bomber facility 

The beginning of the 1950s marked another change in the role of March AFB 
Maintenance hangars were constructed for the 22nd Bombardment Wing's 8-47 
aircraft Then, in the 1960s, additional support facilities were constructed to 
accommodate the increased number of military units and aircraft These facilities 
included a wing maintenance control facility, an engine inspection and repair 
shop, a large maintenance dock, new officer quarters, and a dormitory (Tetra 
Tech, 1997b) 

In the 1960s, 1970s, and 1980s new operations were brought to March, including 
bombardment and air refueling units Then in June 1992, March AFB became an 
Air Mobility Command installation Its primary mission was air refueling; 
however, reserve and guard units had cargo and fighter missions based there as 
well 

March AFB was designated for realignment under Round Ill of the Base 
Realignment and Closure (BRAC) process in September 1994 By March of 
1996, all active duty personnel and aircraft had been transferred Air Force 
Reserve and Air National Guard units remained within the cantonment area of 
the base, and this portion of the base was designated "March Air Reserve Base" 
in April 1996 Figure 1-2 shows March as it is today, with the cantonment area 
(March ARB) to be retained by the Air Force, under charge of the Air Force 
Reserve Command (AFRC) Closure and transfer of properties outside the 
cantonment area and within the original March AFB boundary are the 
responsibility of the Air Force Real Property Agency (AFRPA) and the March 
Joint Powers Authority (MJPA) 
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Figure 1-1 
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1 2.1 March AFBIARB Location and Description 

March AFBIARB encompasses approximately 6,700 acres and is located in the 
north end of the Perris Valley, east of the city of Riverside and south of the city of 
Moreno Valley in Riverside County, California March ARB encompasses 
approximately 2,000 acres, and the former March AFB under control of the 
AFRPA encompasses approximately 4,700 acres The base is approximately 
60 miles east of Los Angeles and 90 miles north of San Diego 1-215 defines the 
west boundary of March ARB and bisects the former March AFB in a northwest- 
southeast direction Generally, the cantonment area containing March ARB is 
referred to as the Main Base, and former March AFB property west of 1-21 5 is 
referred to as West March 

1.,2.,2 Site History 

The Air Force, due to its primary mission in national defense, has long been 
engaged in a wide variety of operations that involve the use, storage, and 
disposal of hazardous materials The IRP was developed by the Department of 
Defense (DOD) in 1980 to locate and clean up hazardous waste sites 

Aircraft maintenance, fuel storage operations, fire-training exercises, and base 
operations have generated a variety of hazardous wastes Past waste disposal 
practices have resulted in contamination of soil and groundwater at several areas 
on base The March IRP process began in September 1983 To date, six 
studies have been completed at March AFBIARB in support of the IRP The 
initial study consisted of employee interviews and review of aerial photographs 
and base records The records search identified 30 potentially contaminated 
sites for further investigation A second study consisting of the collection and 
analysis of soil, water, and soil gas samples was completed in March 1987 This 
study indicated that further investigation was needed at 5 of the 30 sites to 
determine the type and extent of contamination in the soil and groundwater, 
Further investigation was conducted in June 1987 This investigation indicated 
that additional work was required to better define the extent of soil and 
groundwater contamination and to research possible off-base migration of 
trichloroethylene (TCE) in groundwater 

In November 1989, March ARB was listed on the U S Environmental Agency's 
(EPA's) National Priorities List (NPL) primarily due to the presence of 
contamination in groundwater beneath the base The NPL is a list of s~tes 
considered by the EPA to be of special interest and requiring immediate 
attention In September 1990, a Federal Facility Agreement (FFA) was signed by 
the Air Force, EPA, and the state of California to establish procedures for 
involving federal and state regulatory agencies and the public in the March ARB 
environmental restoration process 

Three separate OUs were created in order to facilitate the environmental 
restoration of March ARB in 1991 OUs were created based on geographic 
location of sites, similarity of contaminants, and location of groundwater 
contaminant plumes Due to conflicts between FFA deliverable schedules and 
ongoing site investigations, some sites were removed from their respective OU 
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RODs OU4, originally defined as the "Basewide Operable Unit", was 
established in the early 1990s to include sites that were never assigned to or 
removed from previous OU RODs However, in 2003, the Basewide OU was 
changed to OU4 to address remaining IRP sites not covered under other 
operable units and to address areas of concern where contamination was a 
potential concern 

12.,3 Previous Investigations at March ARB 

installation Restoration Program Phase I of the March AFBIARB IRP began 
in September 1983 (CH2M Hill, 1984) The Phase I study consisted of 
interviewing employees and reviewing aerial photographs and base records 
Eighty-one current and former employees were interviewed and 18 outside 
agencies were contacted The record search identified 30 potentially 
contaminated sites for further investigations, two of which were eliminated from 
further consideration because only inert rubble ( e g ,  wood, concrete, metal, etc ) 
were disposed of at the sites 

Phase 11-Stage I ,  conducted from October 1985 through March 1987, resulted in 
a plan to test the 28 sites identified by Phase I (Engineering Science, 1987) 
Phase 11-Stage 1 investigations consisted of collecting soil, soil gas, and water 
samples from the 28 sites The results of the Stage 1 investigations indicated 
that further investigation was needed at five of the 28 sites to determine the type 
and extent of contamination in the soil and groundwater The five were IRP Sites 
2, 4, 5, 7, and 18 

Based on the results of the Stage 1 investigation, Phase IV Remedial Action was 
recommended for Site 9 (Main OilNVater Separator) It was recommended that 
remedial action be postponed until other contamination in the encompassing 
area could be evaluated It was also recommended that No Further Action 
Decision Documents (NFADDs) be developed for the 22 remaining sites 
(Engineering Science, 1987) The EPA responded to the NFADDs with a request 
that follow-up investigative work be performed at most of the sites This work 
was accomplished during the completion of the RllFS for the present OUs The 
EPA no longer recognizes NFADDs as a basis for eliminating sites from further 
investigation, while the Air Force continues to use the NFADD to measure IRP 
progress 

During Stage 1, three contaminated groundwater wells (one on-base well and 
two off-base private water wells) were identified as containing concentrations of 
TCE and tetrachloroethylene (PCE) that exceeded state of California action 
levels In June 1986, March AFB began supplying bottled water to the two off- 
base well owners 

Following completion of the Phase 11-Stage 1 on-site work, aerial photographs 
were reviewed to locate Fire Training Area No 1 (Site 29) This site was 
included as a study area for the Phase 11-Stage 2 investigation 
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In June 1987, the Phase ll-Stage 2 investigation began at the five sites 
recommended for further study in the Phase ll-Stage 1 investigation (Engineering 
Science, 1988), as well as at Site 29 The six sites included Site 2 (Waste Oil 
PitiSolvent Tanks), Site 4 (Landfill No 6). Site 5 (Landfill No 3), Site 7 (Fire 
Training Area No 2), Site 18 (Engine Test Cell), and Site 29 (Fire Training Area 
No 1) These sltes are collectively referred to as "Area 5 due to their close 
proximity to each other and because the contaminant plumes from these sites 
appear to be co-mingled 

Stage 2 investigations resulted in the recommendation that additional work be 
performed at all sites investigated to better define the extent of soil and 
groundwater contamination, and at Area 5 to investigate the possible off-base 
migration of TCE in the groundwater 

The Phase ll-Stage 3 investigation began at Area 5 in July 1988 and was 
completed in December 1988 (Engineering Science, 1989) The purpose of this 
investigation was to better define the extent of off-base migration of contaminants 
by sampling off-base wells Chemical analyses revealed contaminants in both 
soil and groundwater samples, and the sites were recommended for Phase II- 
Stage 4 investigations (Engineering Science, 1989) 

The Air Force requested that three additional sites be investigated in the Phase 
Il-Stage 4 investigation in addition to the six sites recommended for further 
investigation during the Phase ll-Stage 2 study The investigations assessed 
potential contamination based on more recent data acquired during non-IRP 
work The three sites added to this study for investigations included Site 15 (Fire 
Protection Training Area), Panero (Site 33), and the Pritchard Aircraft Fueling 
System Site (Site 34) 

The Phase ll-Stage 4 (RIIFS) investigation was performed from December 1988 
to November 1990 at IRP Sites 2, 4, 18, 15, Area 5, Panero (IRP Site 33), and 
the Pritchard Aircraft Fueling System Site (IRP Site 34) (The Earth Technology 
Corporation, 1991) These sites were investigated to assess the extent and 
magnitude of contamination discovered during earlier studies Contaminants 
including petroleum products, chlorinated solvents, and metals were detected in 
soil and groundwater 

Included in the Phase ll-Stage 4 investigation was Fire Protection Training Area 
(Site 15) This site had been recommended for no further study during the Phase 
Il-Stage 1 investigation This recommendation was based on limited data and an 
inventory of past uses of the site (Engineering Science, 1986) Subsequent 
investigation indicated that percolation of fluids used in fire training exercises 
could have occurred since the area was not underlain with an impermeable liner, 
Discolored soil with a distinct JP-4 fuel odor was observed in a trench excavated 
for the sprinkler lines, Since use of Site 15 may affect human health and the 
environment, the IRP investigation at Site 15 was continued (Engineering 
Science, 1986) during Phase il-Stage 4 Use of the Fire Training Area at Site 15 
was terminated in March 1991 
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Site 17 (swimming pool fill) was recommended for no further study during the 
Phase il-Stage 1 investigation, but was reconsidered for additional investigation 
based on new information obtained in 1988 IRP Sites 31, 32, 36, 37,38, and 39 
were added as a result of newly obtained information By the end of 1990, 
39 IRP sites had been identified 

Three additional areas were included in the IRP program in 1991, including 
Landfill No 8 (Site 40), the Hawes Site (Site 41), and a contaminated sump area 
at Building 3404, which is within Site 42 Consequently, the known IRP Sites 
were divided into three OUs in 1991, and the fourth "Basewide" OU was 
established shortly thereafter Subsequently, the Basewide OU has been 
changed to OU4 Table 1-2 is a summary of all IRP sites identified to date and 
their current status Sites with bold lettering are sites that are evaluated in this 
OU4 RllFS document 

Scope and Role of Operable Units The four separate OUs were created in 
order to facilitate the environmental restoration of March AFBIARB Sites 
included in each OU are as follows (Figure 1-3): 

Operable Unit 1, OU1 encompasses fourteen sites, including sites 
4,5,7,9, 10, 13,14, 15, 16,18,29,31,34,and38 OU1 includes 
the on-base and off-base portions of the groundwater plume along 
the east boundary of March ARB (OUI Plume) 

Operable Unit 2 OU2 originally included twenty-six sites located in 
West March, the north portion of the Main Base west of Riverside 
Drive, and the Hawes Site (Site 41). OU2 includes Sites 1, 2, 3, 6, 8, 
11,12,17,19,20,22,23,24,25,26,27,28,30,32,35,36,37,39, 
40, 42, and 4 3  Sites 28 and 32 were originally listed in the FFA as 
OU2 Sites Site 28 is a system of monitoring wells dispersed 
throughout the main base and is not a source of contamination, so a 
separate investigation was not warranted Site 32 was described as 
an area of construction debris with no location specified. 
Construction debris was identified as part of Sites 17, 20, and 30 
No other specific locations were identified for investigation and 
further investigation was not warranted, Appendix D of the FFA 
states that Sites 28 and 32 are not included in the OUs The Draft 
Final OU2 Record of Decision (ROD) deliverables addressed all 
remaining twenty-four OU2 sites (Tetra Tech, 1998a) Site 43, a 
former underground storage tank site located on West March, was 
removed from the CERCLA process and was closed by the Regional 
Water Quality Control Board (RWQCB), Santa Ana Region in 2003, 
The Air Force has subsequently divided the OU2 sites into an 
AFRPA ROD and AFRC ROD to expedite property transfer of 
AFRPA-controlled land 

- The AFRPA OU2 ROD includes Sites 3,6, 12, 17, 19,20,22, 
23, 24, 25, 26, 30, 35, 40, and 42 (fifteen sites) 

- The AFRC OU2 ROD includes Sites I ,  2, 8, 11, 27, 36, 37, and 
39 (eight sites) 
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of I RP Sites - 
AFRPA 
versus Supporting 

IRP Site Site Descr~ption OU AFRC Site References Contaminants ActionslCurrent Status 
Site 1 Aircraft Isolation Areal 2 AFRC AFRC OU2 ROD Fuels, solvents, Most of the contam~nated soil was 

Fuel Dra~nage Area and PAHs removed in December 1995. 
Restricted from residential use. 

Site 2 Waste Oil PitslSolvent 2 AFRC AFRC OU2 ROD Fuels, oils, and lnterlm remedial action (SVE) IS ln 
tanks solvents place. 

Site 3 Landfill No. 5 2 AFRPA AFPRA OU2 ROD Household Waste was consolidated in the 
waste, oil Site 6 landfill. No waste IS present. 
solvents 

Site 4 Landfill No. 6 1 AFRPA OU1 ROD Household Landfill was capped in 1995. Waste 
waste, oil, remains on site. In post-closure 
solvents O&M. 

Site 6 Landfill No. 4 2 

Site 5 Landfill No. 3 1 AFRC OU1 ROD Sanitary waste Approved for no further action in the 
and construction OU1 ROD. Waste remalns In place. 

rubble Re-evaluation of long-term 
protection IS required. 

AFRPA AFPRA OU2 ROD Household Closed with a new engineered 
waste. landfill deslgn. Waste remalns in 

construction place. In post-closure O&M. 
rubble 

Site 7 Fire Protection Tralnlng 1 
Area No. 2 

AFRPA OU1 ROD Fuels, oils, and 
solvents 

Site 8 Flight Line Shop Areal 2 AFRC AFRC OU2 ROD Fuels, oils, and 
Operations solvents 

Identified as no further action in the 
OU1 ROD. ICs have been 
implemented and deed 
restr~ctionslLUCs will be 
incorporated at property transfer. 

Some contaminated soils were 
removed. Waste remalns in place. 
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Table 1-2. Summary of IRP Sites 
P - -  - - - 

AFRPA 
versus Supporting 

IRP Site Site Description OU AFRC Site References contaminants ActionslCurrent Status 
Site 9 Oil Water Separator 1 AFRC OU1 ROD Fuels, solvents No contaminants identified above 

unrestr~cted levels. Approved for no 
further action in the OU1 ROD. 

Site 10 Flightline Drainage Ditch 1 AFRC OU1 ROD Fuels, oils, and Contammated soils were removed in 
solvents, with 1995. No waste remains at site; 

PAHs in surface ESD issued to change remedy. 
soils 

Site 11 Bulk Fuels Storage Area 2 AFRC AFRC OU2 ROD Fuels Restricted from residential use 

Site 12 Civil Engineering Yard 2 AFRPA AFPRA OU2 ROD Oils and solvents Soil was excavated and placed at 
the Site 6 landfill; long-term 
groundwater monitoring IS being 
done. 

Site 13 Tank Truck Spill Site 1 
(Located within Site 5 

Landfill) 

Site 14 Liquid Fuel Pump Station 1 
Overflow (Near Site 16 
Sludge Drying Beds) 

Site 15 Fire Protection Trainlng 1 
Area No. 3 

AFRC 

AFRC 

AFRC 

OU1 ROD 

OU1 ROD 

OU1 ROD 

Fuels No contaminants identified above 
unrestr~cted levels. Approved for no 
further action in the OU1 ROD. 

Jet fuel No contaminants identified above 
unrestricted levels. Approved for no 
further action in the OU1 ROD. 

Fuels, BTEX Contammated soils were removed in 
1995. No waste remalns at site; 
ESD issued to change remedy. 

Site 16 East March Sludge Drying 1 AFRC OU1 ROD Sludge No contam~nants identified above 
Beds unrestricted levels. Approved for no 

further action in the OU1 ROD. 

Site 17 Swimming Pool Fill 2 AFRPA AFPRA OU2 ROD Solvents, shop Pool structure and contents were 
(off Graeber) wastes, removed in 1994. Waste remalns 

demolition debris above unrestricted levels. 
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Table 1-2. Summary of IRP Sites -- " - - 
AFRPA 
versus Supporting 

IRP Site Site Descr~ption OU AFRC Site References Contam~nants ActionslCurrent Status 
Site 18 Englne Test Cell 1 AFRC OU1 ROD Fuels, BTEX Ongolng discuss~ons with regulators 

to remove S~te 18 from the CERCLA 
process and manage as a fuels only 
site. Regulatory oversight by 
RWQCB only. Modification to OU1 
ROD requ~red. 

Site 19 West March Sludge Drylng 2 AFRPA AFPRA OU2 ROD Sludge Waste remalns above unrestr~cted 
Beds levels. ICILUC remedy 

recommended in the AFRPA OU2 
ROD. 

Site 20 Landfill No. 7. West March 2 AFRPA AFPRA OU2 ROD Household waste Soil and waste was excavated and 
placed at Site 6. No waste remalns 
above unrestrlcted levels at the site. 

Site 21 Effluent Pond (Cordures 4 AFRPA OU4 RI Treated waste Site i s  evaluated in the OU4 RI. 
Property) water Site is an OU4 ROD site. 

Site 22 Landfill No. 2, 2 AFRPA AFPRA OU2 ROD None Site could not be found. No 
Maln Base evidence of waste was identified 

Site 23 East March 2 AFRPA AFPRA OU2 ROD Treated No soil contamination was found. 
Effluent Pond. Nadina and wastewater No further action recommended. 

Heacock Street 

Site 24 Landfill No. 1, 2 AFRPA AFPRA OU2 ROD Household waste Waste and soil was excavated in 
West March, lnclnerator and inc~nerator 1995 and placed at Site 6. No 

Area ash contamination remalns above 
unrestrlcted levels at the site. 
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Table 1-2. Summary of IRP Sites - 
AFRPA 
versus Supporting 

IRP Site Site Description OU AFRC Site ~eferencei  Contam~nants ActionslCurrent Status 
Site 25 Munitions Residue Burlal 2 AFRPA AFPRA OU2 ROD Munitions residue Non-hazardous waste was removed 

Site, 
West March 

and placed at Site 6 in 1995. No 
contarnlnation remalns above 
unrestrlcted levels. 

Site 26 Water Treatment Sludge, 2 AFRPA AFPRA OU2 ROD Sludge Waste was removed and placed at 
West March Site 6. No contam~nation remains 

above unrestrlcted levels. 

Site 27 Building 422 Underground 2 AFRC AFRC OU2 ROD Fuels, oil, and Tanks were removed. An SVE 
POL Tanks solvent system will be ~nstalled in 2004. 

Site 28 Basewide Groundwater -- Not a Site OUllOU2 RllFS Zone monitoring Well network was part of the 
Monitoring Wells wells basewide groundwater monitoring 

network. No specific site identified. 
Not a ROD site. 

Site 29 Fire Protection Tra~nlng 1 
Area No. 1 

Site 30 Construction Rubble Site 2 

Site 31 Building 121 1, Solvent Spill 1 
TCE Source Area 

AFRC OU1 ROD Fuels, 011s and Identified as no further actlon in the 
solvents OU1 ROD. ICs will be ~mplemented 

In the AFRC Base Cornprehenslve 
Plan. 

AFRPA AFPRA OU2 ROD Construction Debrls was removed in 1996. Clean 
rubble up to unrestricted levels reached. 

AFRC OU1 ROD Solvents, PAHs A soil and groundwater treatment 
system was Installed in 1996. 
Surface soil contamlnation remalns 
above unrestrlcted levels. 
Modification to the OU1 ROD 
requ~red. 
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_ Table 1-2. Summary of IRP Sites - 
AFRPA 
versus Supporting 

IRP Site Site Description OU AFRC Site ~eferences Contam~nants ActionslCurrent Status 
Site 32 Buildina Demolition 2 AFRPA AFRPA OU2 ROD Assumed to Site never found. Site was removed 

Site 33 Panero Aircraft Refueling 3 
Facility 

Site 34 Pritchard Refueling System 1 

AFRC 

AFRC 

contaln from the IRP list because the sites 
construction were not considered to present a 

rubble r~sk for adverse affects on human 
health or the environment. 
Recommended for no further action. 

OU3 Decision Fuels, Ongoing discussions with regulators 
Document BTEX to remove Site 33 from the CERCLA 

process and manage as a fuels only 
site, with regulatory oversight by 
RWQCB only. 

OU1 ROD Fuels. A biovent pilot study was used to 
BTEX, clean the soil. Surface soil 
PAHs contam~nation remalns above 

unrestricted levels. Modification to 
the OU1 ROD requ~red. 

Site 35 1 5'h ~ead~ua r te r s  Leaking 2 AFRPA AFRPA OU2 ROD Fuels The USTs were removed and 
UST biovenling was used to clean the 

site. 

Site 36 Building 458 Leach Pit 2 AFRC AFRC OU2 ROD Solvents Some contammated soil was 
removed in 1994. Groundwater and 
SVE unlts are in place and 
operating. 

Site 37 PCB Spill Site at Building 2 AFRC AFRC OU2 ROD PCBs Contam~nant levels do not represent 
317 elevated rlsk. 
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Table 1-2. Summary of IRP Sites - - -  - - - - 
AFRPA 
versus Supporting 

IRP Site Site Descr~ption OU AFRC Site ~eferences Contam~nants ActionslCurrent Status 
Site 38 PCB S ~ i l l  Site (former SAC 1 AFRPA OU1 ROD PCBs The contarnlnation was removed. 

Site was approved for no further 
action in the OU1 ROD. 

Site 39 Base Gas Station, Building 2 AFRC AFRC OU2 ROD Fuels Cleanup IS complete 
2406. Maln Base 

Site 40 Landfill No. 8. West March 2 AFRPA AFPRA OU2 ROD Household waste Waste was removed in 1996 and 
placed at Site 6. No waste remains 
above unrestricted levels. 

Site 41 Hawes Radio Relay 4 AFRPA OU4 ROD Fuels and oil Four USTs were removed in 1995. 
Facility, Barstow 

Site 42 151h ~ead~uar te rs  Building 2 AFRPA AFPRA OU2 ROD PCBs Removal and disposal of 
3404 PCB Spill Site contammated soil is complete. 

Site 43 Former Automotive N A AFRPA Removed from Fuels, Fuels only site. Removed from the 
Maintenance ArealCai CERCLA process BTEX CERCLA process. Cleanup IS 

Trans UST Site complete, and site has been closed 
by the RWQCB. 

Site 44 Base Water Tower No. 4 AFRC OU4 ROD Mercury Contaminated soil was removed 
407 ~n 1997. 

P - - 
AFRC = Air Force Reserve Command 
AFRPA = Air Force Real Property Agency 
BTEX = benzene, toluene, ethylbenzene, xylenes 
ESD = explanation of slgnlficant difference 
ICILUC = lnstltutional ControllLand Use Covenant 
OU = Operable Unit 
PAH = polynuclear aromatic hydrocarbon 
PCB = polychlorinated biphenyl 
ROD = Rewrd of Declslon 
RWQCB = Reglonal Water Quality Control Board 
SVE = soil vaporlextraction 
TCE = trichloroethylene 
UST = underground storage tank 
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EXPLANATION 
---- Base Boundary Site in Operable Unit 1 

Site 26 is a group of monitoling wells 
spread across the main base 

Site in Operable Unit 2 

Site 32 is composed of several Site in Operable Unit 3 
construction material landfills not 
currently located Sile in Operable Unit 4 

W @  0 900 1800 3600 Feet 

OUs and IRP Sites 

-- 

Figure 1-3 
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The Hawes site (site 41) was removed from the OU2 ROD and 
included in the OU4 ROD,, 

Operable Unit 3 OU3 consists of IRP Site 33 (Panero Aircraft 
Fueling System) Both soils and groundwater in OU3 have been 
contaminated by jet fuel, and an SVE system is promoting 
remediation of both media OU3 has since been removed from the 
CERCLA process and will be handled as a RWQCB Underground 
Storage Tank (UST) Corrective Measures Site with regulatory 
oversight by the RWQCB, Santa Ana Region, 

Operable Unit 4. OU4 includes IRP sites 21,41, and 44, and non- 
IRP sites Site L, Water Tower 3410, Water Tank 6601, and the 
potential release of mercury at the former Base Hospital and Dental 
Clinic 

Status of Non IRP Sites. Concurrent with the IRP, the Air Force has conducted 
investigations of sites classified under other environmental programs Resource 
conservation and Recovery Act (RCRA) facility assessment (RFA) sites, 
environmental baseline survey (EBS) sites, and areas of concern (AOC) have 
been investigated previously Results of these investigations can be found in the 
following Air Force documents: 

. Site lnvestigation Summary Report for March Air Force Base, 
Operable Unit 2, Sites Recommended for No Further Investigation, 
June 1996, Prepared for Air Mobility Command, Department of the 
U S. Air Force, HQ AMCICEVE; 507 A Street; Scott AFB, Illinois; 
(U S Air Force, 1996a) 

RFA, EBS, and AOC Site lnvestigation Report for March Air Force 
Base, Operable Unit 2, Prepared for Air Mobility Command, 
Department of the U S. Air Force, HQ AMCICEVE; 507 A Street; 
Scott AFB, Illinois; (U S Air Force, 1996b) 

Site lnvestigation Report, Potential Areas of Concern, March Air 
Reserve Base, Prepared for Air Mobility Command, Department of 
the U S Air Force, HQ AMCICEVE; 507 A Street; Scott AFB, Illinois; 
(U S Air Force, 1997) 

Tank RemovalIAdditional Soil Removal, Former Power Generator 
Station and Former Transformer Area B, March Air Force Base, 
Prepared for Air Mobility Command, Department of the U.S Air 
Force, HQ AMCICEVE; 507 A Street; Scott AFB, Illinois; (U S Air 
Force, l998a) 

Results of Additional Soil Sampling, Site L, Former NCO Club 
Swimming Pool, March Air Force Base, Prepared for Air Mobility 
Command, Department of the U S Air Force, HQ AMCICEVE; 507 A 
Street; Scott AFB, Illinois; (U S Air Force, 1999) 

Table 1-3 summarizes the status of Non-IRP Sites, which includes RFA, EBS, 
and AOC sites identified during various preliminary site assessments and 
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Table 1-3. Summary of Non-IRP Investigations 
P 

Building & Report Studies Performed and Summary 
Site Cantonment Concern Status Reference Results Regulatory Concurrence 
Site G Yes Facility 1242 NFA U.S. Air Soil gas and soil samples did not The report was lssued as final: 

Runway Wash Force, 1996b indicate contamination at the end of approval received from Cal EPA 
RacklOil Water the runway wash rack area or at the and RWQCB. No approval letter 

Separator oillwater separator. was received from U.S. EPA. 

Site H No Building 1305 NFA U.S. Air VOCs were not detected in soil gas The report was issued as final: 
Aircraft Parking Force, 1996a survey. approval of draft final received from 

Area U.S. EPA, Cal EPA, and RWQCB. 

Site I Yes Building 2312 N FA U.S. Air Soil samples were taken: no The report was issued as final: 
Materials Spill Force, 1996b contaminant concentrations exceeded approval received from Cal EPA 

Area residential PRGs. Compliance with and RWQCB. No approval letter 
Air Force and NFPA standards should was recelved from U.S. EPA. 
be maintained. 

Site J 

Site K 

Site L 

Yes Building 2314 N FA U.S. Air Geophysical survey performed and The report was issued as final: 
Potential Burial Force, 1996a subsurface soil sampling conducted approval of draft final received from 

Site during drilling at Site 8 (RI). No debris U.S. EPA, Cal EPA, and RWQCB. 
indicated in geophysical survey; 
drilling and soil samples did not show 
contamination. 

No Building 2518, NFA U.S. Air Soil gas and soil sampling during Site The site is recommended for NFA 
Waste Oil Force, 1996a 12 RI did not indicate contam~nat~on in in the AFRPA OU2 ROD. 

Disposal Site the area of the reported disposal site. 

No Building 2706 Interim U.S. Air Some residual contamination exists The site is in long-term monitoring 
Former removal Force, 1996b below 10 feet bgs in the pool area. with semi-annual inspection of the 

Swimming Pool action U.S. Air Sampling has been conducted for cap. The dec~sion will be codified 
complete. Force. 1999 PCBs in the area surrounding the in the OU4 ROD. 
site IS in pool. 

long-term 
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Table 1-3. Summary of Non-IRP Investigations 

Building & Report Studies Performed and Summary 
Site Cantonment concern Status ~eference Results Regulatory Concurrence 
Site M Yes Flightline Storm N FA U.S. Air Soil gas survey performed. VOCs The report was lssued as final: 

 rain. Concrete 
Ditch 

Force, 1996a werenot detected in soil gas survey approval of draft final recelved from 
except for one sample in 46 locations U.S. EPA, Cal EPA, and RWQCB. 
with PCE at 1 . I4  wg/L. 

Site N Yes Runway Fuel NFA U.S. Air VOCs were not detected in soil gas The report was Issued as final: 
Discharge Area Force, 1996a survey. approval of draft final received from 

U.S. EPA, Cal EPA, and RWQCB. 

Site 0 Yes Waste Disposal NFA U.S. Air No positive location could be The report was lssued as final: 
Hole Force, 1996a established for this site, but approval of draft final recelved from 

indications are that it may be U.S. EPA. Cal EPA, and RWQCB. 
Site 31. 

Site P No UNK 1 ,  NFA U.S. Air No evidence of landfilling or burled The report was issued as final: 
Possible Force, 1996b debris found. approval received from Cal EPA 
Landfill and RWQCB. No approval letter 

was received from U.S. EPA. 

Site Q Yes Maln Aircraft N FA U.S. Air Soil gas survey performed. VOCs The report was lssued as final: 
Parking Area Force, 1996a were detected at 4 of 135 locations approval of draft final rece~ved from 

(UNK2) with mostly petroleum-related U.S. EPA, Cal EPA, and RWQCB. 
contamlnants. 

Site R Yes Burled N FA U.S. Air Since the exact location of the pond The report was issued as final: 
Evaporation Force. 1996a could not be established and this area approval of draft final recelved from 

Pond (UNK4) is belng investigated under Site G- U.S. EPA, Cal EPA, and RWQCB. 
Facility 1242 and OU1 IRP Sites 14 
and 34, specific sampling for this site 
was not required. 

Site S No Possible Spill NFA U.S. Air VOCs were not detected in soil gas The report was Issued as final: 
Area (UNK 5 )  Force, 1996a survey. approval of draft final recelved from 

U.S. EPA. Cal EPA, and RWQCB. 
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Table 1-3. Summary of Non-IRP Investigations 

Building & Report Studies Performed and Summary 
Site Cantonment concern Status ~ef&ence Results Regulatory Concurrence 
Site T Yes Possible S ~ i l l  N FA U.S. Air VOCs were not detected in soil gas The report was lssued as final: 

Area (UNK 6) Force. 1996a survey. approval of draft final recelved from 
U.S. EPA, Cal EPA, and RWQCB. 

Site U Yes Possible Spill NFA U.S. Air This area has been s~gnificantly The report was issued as final: 
Area (UNK 7) Force, 1996a altered and disturbed with the approval of draft final received from 

construction of Taxlway #2. U.S. EPA, Cal EPA, and RWQCB. 
Therefore, sampling of surface soils. 
noted to be stalned, is not feasible. 

Site V Yes Possible Spill N FA U.S. Air VOCs were not detected in soil gas The report was issued as final: 
Area (UNK 8) Force. 1996a survey. approval of draft final received from 

U.S. EPA, Cal EPA, and RWQCB. 

Site W Yes Possible Spill N FA U.S. Air Th~s area has been s~gnificantly The report was issued as final: 
Area (UNK 9) Force, 1996a altered and disturbed with the approval of draft final rece~ved from 

construction of Runway 2-30. U.S. EPA, Cal EPA, and RWQCB. 
Therefore, sampling of surface soils, 
noted to be sta~ned. IS not feasible. 

Site X Yes Former N FA U.S. Air VOCs were not detected in soil gas The report was Issued as final: 
Excavation Force, 1996a survey. approval of draft final rece~ved from 
(UNK 10) U.S. EPA, Cal EPA, and RWQCB. 

Site Y No Possible FUDS U.S. Air Evidence of landfilling ash and This 1s a USACE FUDS Site 
Landfill Force. 199613 construction debrls. Sample results 

show high metals content and some 
PAHs. 

Site Z No Possible NFA U.S. Air Surface debris was removed; no The report was lssued as final: 
Landfill Force, 1996b evidence of buried waste was found. approval received from Cal EPA 

and RWQCB. No approval letter 
was received from U.S. EPA. 
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Table 1-3. Summary of Non-IRP Investigations 

Building & Report Studies Performed and Summary 
Site Cantonment Concern Status Reference Results Regulatory Concurrence 
Site AA No Trench NFA U.S. Air No evidence of burled waste was The report was lssued as final: 

Force, 1996b found. No detected contamlnants in approval recelved from Cal EPA 
surface samples were above and RWQCB. No approval letter 
residential PRGs was recelved from U.S. EPA. 

Site DD No Possible Fill NFA U.S. Air Force Thls area has been slgnificantiy The report was Issued as final: 
Area 1996a altered and disturbed with the approval of draft final recelved from 

construction of the cemetery. U.S. EPA, Cal EPA, and RWQCB. 
Therefore, sampling of surface soils 
noted to be stalned. 1s no lonaer - 
feasible. 

Environmental Baseline Survey Sites 
Area Q-4,7 No Smoke NFA U.S. Air A visual site inspection revealed burn The report was issued as final: 

Grenadesi Force, 1996a areas, but no construction rubble or approval of draft final recelved from 
Debrls spent grenades were identified. U.S. EPA. Cal EPA, and RWQCB. 

Area N-4,7 No Subsidence N FA U.S. Air A vlsual site inspection showed The report was ~ssued as finai: 
Force, 1996a significant grading activities have and approval of draft final rece~ved 

occurred. No evidence of subsidence from U.S. EPA, Cal EPA, and 
could be found during the site RWQCB. 
lnspection. 

Area Q7,7 No Debrls N FA U.S. Air A site ~nspection did not reveal The report was Issued as final: 
Force. 1996a evidence of debrls. approval of draft final recelved from 

U.S. EPA, Cal EPA, and RWQCB. 

Area U2,7 No Debr~s N FA U.S. Air Debrls was observed in a The report was ~ssued as final: 
Force, 1996a reconnaissance subsequent to the approval of draft final recelved from 

EBS, but no evidence of U.S. EPA, Cal EPA, and RWQCB. 
environmental concerns associated 
with the debr~s were noted. 
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Table 1-3. Summary of Non-IRP Investigations 

Building & Report Studies Performed and Summary 
Site Cantonment concern Status Reference Results Regulatory Concurrence 
Area S-2,7 No Suspect N FA U.S. Air A subsequent reconnaissance The report was lssued as final: 

Vehicle Force. 1996a indicated stressed vegetation was the approval of draft final recelved from 
SiteIArea of result of poor substrate. Notations on U.S. EPA, Cal EPA, and RWQCB. 

Stressed 
Vegetation 

maps Indicated thls was a military 
pollce training area for inspection of 
vehicles. 

Area A Yes Facility 2274 NFA U.S. Air Pavlng at Facility 2274 has disturbed The report was Issued as final: 
and 2305 Force, 1996a potential stalned soils so that approval of draft final received from 

Surface Soil sampling is no longer feasible. U.S. EPA, Cal EPA, and RWQCB. 
Stalning Staining at Facility 2305 was 

associated with a waste accumulation 
point and is a compliance issue. 

Area BB-1,7 No Small Arms N FA U.S. Air Considerable construction activities The report was issued as final: 
Range Force, 1996a have occurred in this area, Including a approval of draft final recelved from 

Drainage Ditch removal action at Site 26, installation U.S. EPA, Cal EPA, and RWQCB. 
of a p~peiine and road work. Soils of 
concern have been moved or 
removed, and are no longer available 
for sampling. Further investigation 
was not warranted. 

Maln Base Yes Former Target N FA U.S. Air Considerable construction activities The report was ~ssued as final: 
Butt Force. 1996a associated with the runway have approval of draft final received from 

occurred in this area. A subsequent U.S. EPA, Cal EPA, and RWQCB. 
site reconnalssance did not reveal a 
target berm. 

Area P-2,7 No Oil Mat NFA U.S. Air Considerable construction has The report was lssued as final: 
Force, 1996a occurred in this area. Soils approval of draft final rece~ved from 

associated with this site could not be U.S. EPA. Cal EPA, and RWQCB. 
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Table 1-3. Summary of Non-IRP Investigations 

Building & Report Studies Performed and Summary 
Site Cantonment Concern Status Reference Results Regulatory Concurrence 
Area A-28,l Yes Oil Mat N FA U.S. Air Considerable construction has The report was issued as final: 

Force, 1996a occurred in this area. Soils approval of draft final received from 
associated with this site could not be U.S. EPA, Cal EPA, and RWQCB. 
sampled. 

Area N-3,7 No Oil Mat NFA U.S. Air Surface soil sampling did not show The report was issued as final: 
Force. 1996b evidence of contam~nation. Approval received from Cal EPA 

and RWQCB. No approval letter 
was received from U.S. EPA. 

Area Q-6,7 No Drums NFA U.S. Air Drum samples did not indicate The report was issued as final: 
Force. 1996b contaminant concentrations approval rece~ved from Cal EPA 

exceeding residential PRGs. and RWQCB. No approval letter 
was recelved from U.S. EPA. 

Area Q-8,7 No Fill Material/- N FA U.S. Air Surface soil samples did not indicate The report was lssued as final: 
Construction Force, 199613 contaminant concentrations approval recerved from Cal EPA 

Debr~s exceeding residential PRGs and RWQCB. No approval letter 
was recerved from U.S. EPA. 

Site T 

Site 549 No Stainlng at N FA U.S. Air Soil stained with oils was detected. Approval recerved from the 
Facility 549 Force, 19961, Soils were removed and disposed RWCQB. 

U.S. Air during tank removal activities. 
Force, 1998 

No Facility 5044 N FA U.S. Air Sampling showed no detectable The report was issued as final: 
Transformer Force, 1996b PCBs. approval received from Cal EPA 

Leak and RWQCB. No approval letter 
was recelved from U.S. EPA. 

Site U-5,7 No Surface N FA U.S. Air Surface sampling showed no The report was rssued as final: 
DebrislSoil Force. 1996b detectable PCBs, petroleum approval received from Cal EPA 

Mounas hydrocarbons, or pesticides. One and RWQCB. No approval letter 
PAH was detected in one sample at was recelved from U.S. EPA. 
levels below residential PRGs. 
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Table 1-3. Summary of Non-IRP Investigations -- 
Building & Report Stud~es Performed and Summary 

Site Cantonment Concern Status Reference Results Regulatory Concurrence 

Site U-4.7 No Burled NFA U.S. Air Samples did not indicate compound The report was lssued as final: 
DrumlRows of Force, 1996b concentrations exceeding residential approval rece~ved from Cal EPA 

Plts PRGs. Pitsldrums may be assoc~ated and RWQCB. No approval letter 
with tralnlng activ~ties (field latrines). was recelved from U.S. EPA. 

Site 2-3.7 No Former NFA U.S. Air Force The UST and assoc~ated Approval recelved from RWQCB 
Emergency 1996b; U.S. contam~nated soil was removed. and Cal EPA. 

Power Air Force 
Generator 1998 

Facility 

Site Z No Former N FA U.S. Air Area C did not show PCB The report was ~ssued as final: 
Transformer Force. 19961, concentrations greater than approval rece~ved from Cal EPA 

Areas U.S. Air residential PRGs. Soil was removed and RWQCB. No approval letter 
Force, 1998 from Areas A and B to unrestricted was rece~ved from U.S. EPA for 

levels. 19961, report. Letter from U.S. 
EPA was rece~ved May 2000 
approving the March 2000 report 
documenting additional removal at 
Area B. 

Site STP Yes Former N FA U.S. Air Soil samples show some organlc The report was ~ssued as final: 
Sewage Force, 1996b compounds, but no concentrations in approval rece~ved from Cal EPA 

Treatment excess of industrial PRGs and RWQCB. No approval letter 
Plant was recelved from U.S. EPA. 

Site 8. Yes Wash Rack Removal U.S. Air Soil and groundwater contam~nation Part of the AFRC OU2 RllFS and 
Facility Force, 1996b; found. Further delineation of ROD. 
3551373 U.S. Air contam~nation will be conducted as 

Force, 1997 part of the IRP Site 8 lnvestigation 
under the AFRC OU2 ROD. 
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Table 1-3. Summary of Non-IRP Investigations 

Building & Report Studies Performed and Summary 
Site Cantonment concern Status ~eference Results Regulatory Concurrence 
Facility 458 Yes Wash N FA U.S. Air Soil samples did not indicate The report was issued as final: 

Rackldralnage 
Waste Storage 

Area 

Force, 1996b contamination assoc~ated with the approval rece~ved from Cal EPA 
wash rack. No further Investigation and RWQCB. No approval letter 
was required. was rece~ved from U.S. EPA. 

Facility 479 Yes Wash Rack NFA U.S. Air Soil samples did not indicate The report was lssued as flnal: 
Force, 1996b contam~nation assoc~ated with the approval rece~ved from Cal EPA 

wash rack. No further investigation and RWQCB. No approval letter 
was required. was rece~ved from U.S. EPA. 

Maln Base Both Skeet Ranges NFA U.S. Air Soil samples did not indicate lead The report was lssued as final: 
and West Force. 199613 contam~nation. approval rece~ved from Cal EPA 
March (Sites and RWQCB. No approval letter 
V-2,7, 2-3,7, was rece~ved from U.S. EPA. 
and A-2.7) 

Water Tank - No Water Tank NFA OU4 RllOU4 Contaminated soil has been Site investigation and 
Building 6601 ROD removed. Site is being conclusions will be codified in 
6601 Mercury investigated in the OU4 RI and will the OU4 ROD. 

be recorded in the OU4 ROD. 

Water Tank No Water Tank NFA OU4 RllOU4 Contaminated soil has been Site investigation and 
Building 3410 ROD removed. Site is being conclusions will be codified in 
3410 Mercury investigated in the OU4 RI and will the OU4 ROD. 

be recorded in the OU4 ROD. 

March Base No Former March NFA OU4 RI The Site was investigated in 2002 The site investigation will be 
Hospital1 Hospital and and found to not contain mercury codified in the OU4 ROD. 
Dental Clinic Dental Clinic levels above unrestricted levels. 
Areas of Concern 
Main Base Both Buildings with N FA U.S. Air Some buildings had evidence of Pesticides were applied by 

Crawl Spaces Force, 1996b elevated levels of pesticides in the licensed pest control personnel. 
crawl spaces. The site is not considered a 

CERCLA release site. 
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Table 1-3. Summary of Non-IRP Investigations 

Building & Report Studies Performed and Summary 
Site Cantonment Concern Status Reference Results Regulatory Concurrence 
Gregory Well No Transformer NFA U.S. Air Force No PCBs were detected in sampling. The report was issued as final: 
Building Spill 199613 approval received from Cal EPA 

and RWQCB. No approval letter 
was recelved from U.S. EPA. 

1 5th ~ i r  Force No Cooling Tower N FA U.S. Air Force Sampling did not detect hexavalent The report was issued as final: 
HQ 1996b chromium in soils around the tower. approval received from Cal EPA 

and RWQCB. No approval letter 
was received from U.S. EPA. 

JP-4 Pipeline Yes Potential N FA U.S. Air Soil gas survey did not indicate The report was lssued as final: 
Leakage Force, 1996b significant levels of petroleum approval received from Cal EPA 

hydrocarDons in subsurface soil. and RWQCB. No approval letter 
was recelved from U.S. EPA. 

Golf Course No Pesticide N FA U.S. Air Some pesticides were detected but at The report was issued as final: 
Spillage Force, 1996b concentrations less than approval received from Cal EPA 

residential risk levels. and RWQCB. Property was 
transferred with regulatory 
approval. 

Building 426 Yes Potential NFA U.S. Air Deep soil gas survey performed. No No comments were received. Site 
Solvent Source Force, 1997 indications of significant source. will be addressed in AFRC OU2 

ROD. 

Building 434 Yes Potential N FA U.S. Air Deep soil gas survey performed. No No comments were received. Site 
Solvent Source Force. 1997 indications of significant source. will be addressed in AFRC OU2 

ROD. 

Building 453 Yes Potential N FA U.S. Air Deep soil gas survey performed. No No comments were received. Site 
Solvent Source Force. 1997 indications of s~anificant source. will be addressed in AFRC OU2 
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Table 1-3. Summary of Non-IRP Investigations 

Building & Report  Studies Performed and S u m m a r y  
Site Cantonment Concern Status Reference Results Regulatory Concurrence 
Incinerator, Yes Potential  NFA U.S. Air Sampling performed.  No indications No comments were received. 
Main Base Metals, PAH Force, 1997 of ash or contamination associated 

Source with incinerators. - - 
AFRC = Air Force Reserve Command 

= below ground sumace 
:?RCLA = Comprehensive Env~rqnmental Response, Compensation, and Liability Act 
EPA = Environmental Protection Agency 
FS = teasibility study 
FUDS = tormerlv used defense site 
NFA = no turttier action 
NFPA = National Fire Protection Association 
OU = operable unit 
PCBs = polychlorinated biphenyls 
PRG = USEPA Reglon IX Prelimlnaty Remediat~on Goal 
RI = remedial investlaation 
ROD = Record of ~ecls ion 
RWQCB = Reglonal Water Quality Control Board 
TPH = total petroleum hydrocarbon 
UNK = unknown 
USACE = U.S. Army Corps of Engineers 
UST = underground storage tank 
VOCs = volatile organtc compounds 

1-29 Operable Unit 4 Focused Remedial Investigation W P ~ ~ Z I R O O ~  11 :43 AM~I 11-04 

March A i r  Force Base/Air Reserve Base, California 



e!u~oj!le3 'aseg amasaw ~~v /aseg  a z o j  J!V 43~efi 
PO-i t  IPNV EP:LI VOOUIZIU~M uo!jeE!jsanul le!paluaw pasncro j p j!un alqe~ado OE- l 

a~ua~~n3uo3  holeln6a~ pue 'pa~u~opad 
suo!le6!isa~u! 40 uo!ld!J3sap e 'a3ua~aja~ uoda~ 'snieis ays 'uJa3uo3 

leluawuoJ!Aua pue Gu!p]!nq 'luawuoluecr l u a ~ ~ n 3  all1 ap!slno l o  ap!su! uo!le3ol 
ays :6u!pnpu! ' ~ 3 0 ~  6 pue 'says sg3 p~ 'salks ~ j a  92 40 uo!l!sods!p 

sapnl3u! alqel a q l  luawn3op IN p n o  pasmoj  s!41 u! lielap u! passajppe 
ale leq) sal!s aJe Val ,,ploq,, u! s a p  a q l  s h a ~ n s  auilaseq leiuawuoJ!nua 



2.0 PHYSICAL CHARACTERISTICS AND ENVIRONMENTAL SETTING 

The following sections present a summary of existing information on the physical 
characteristics and the environmental setting for March AFBIARB 

2.,1 PHYSIOGRAPHY AND TOPOGRAPHY 

March AFBIARB is located in the western region of Riverside County, California, 
within the northern part of the Peninsular Ranges Geomorphic Province as 
defined by Norris and Webb (1990) The region around March AFBIARB is 
characterized by rugged mountain ranges composed of igneous and 
metamorphic rocks, broad erosional plains composed of deeply eroded 
sedimentary and crystall~ne basement rocks, and a broad, flat valley composed 
of younger alluvial material Other major features in the area include the Pacific 
Coastal Plain to the west, the Transverse Ranges to the north, and the San 
Jacinto Mountains and the Colorado Desert to the east (Engineering Science, 
1988) 

The main base (area east of 1-215) lies within the Perris Valley, a sub-basin of 
the San Jacinto watershed West March lies east of 1-215 on an elevated surface 
called the Perris Erosional Surface The Perris Valley is a semi-arid, north-south 
trending alluvial valley bounded by low-lying granitic bedrock on the west and a 
series of tributaryvalleys and granitic mountains on the east (CH2M Hill, 1984) 
The valley floor has a gentle slope of approximately 20 feet per mile in a south- 
southeasterly direction The Perris Erosional Surface is characterized by 
crystalline rock outcrops with shallow soil cover and characterizes the West 
March area (west of 1-215) with hilly terrain and small canyons 

Ground surface elevations at March AFBIARB range from approximately 
1,465 feet above mean sea level (MSL) in the southeast to approximately 
1,760 feet above MSL in the northwest The Box Springs Mountains, 4 miles 
north of the base, reach elevations of 3,000 feet above MSL, and the Mount 
Russell Range, 2 5 miles east of the base, reaches an elevation of 2,700 feet 
above MSL The base and surrounding area occupy portions of the Perris, 
Riverside East, Steele Peake, and Sunnymead Quadrangles (USGS, 1967a, 
1967b, 1967c, and 1967d) 

2,2 GEOLOGY 

The regional geology surrounding March AFBIARB is characterized by igneous 
and metamorphic crystalline rock overlain, or outcropping through, alluvial 
sediments March AFBIARB lies within the northern part of the Peninsular 
Ranges Geomorphic Province The Peninsular Ranges are a northwest to 
southeast oriented complex of blocks separated by similarly trending faults (Tetra 
Tech, 2000) Within the Peninsular Range, March ARB lies on an eroded mass 
of Cretaceous and older crystalline rock that is known as the Perris Block 
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The Perris Block is bounded on the west by the Elsinore-Chino fault zone and on 
the east by the San Jacinto fault zone The Elsinore-Chino fault zone is 
approximately 14 miles southwest of the base and the San Jacinto fault zone is 
approximately 7 miles northeast of the base (Figure 2-1) The Casa Loma Fault, 
a subparallel splay of the San Jacinto Fault Zone, is located approximately 
5 miles northeast of the base and trends southeast from Reche Canyon to 
approximately 5 miles east of the Perris Reservoir Dam (Tetra Tech, 2000), 
Movement along these fault zones is predominantly right lateral strike slip 
accompanied by a smaller component of dip slip movement Strike slip 
movement along these faults range from 3 to 18 miles since mid-Cretaceous 
time, with vertical displacement of several hundred to a few thousand feet 
(Woodford et a l ,  1971), 

The bedrock at and around March AFBIARB is granitic in composition, ranging 
from granodiorite to tonalite These rocks are well laminated and moderately 
jointed, and exposed rocks often weather to large boulders (Tetra 'Tech, 2000) 
The subsurface bedrock is characterized by a highly weathered zone near the 
bedrock-alluvium interface Drilling records indicate that the weathered bedrock 
material can be up to 150 feet thick over the bedrock highs, and as thin as 
10 feet or less over areas of buried bedrock channels Additionally, drilling data 
show that the upper portion of the weathered bedrock is saturated, transmits 
water, and has characteristics similar to tighter, finer-grained sediments (Tetra 
Tech, 2000) Bedrock exposures can be observed in numerous locations on 
West March and at isolated locations within the Main Base area (particularly 
south of Taxiway 2 near the former Engine Test Cell) 

In the subsurface, three prominent buried bedrock highs can be observed 
beneath March ARB, exclusive of Former West March AFBIARB (Figure 2-2) 
(Tetra Tech, 2000) Based on geophysical data, one bedrock high is situated at 
the northern end of the base just north of the intersection of Meyer Drive and 
Graeber Street A second bedrock high is near the central part of the main 
cantonment area beginning just north of the intersection of Graeber Street and 
Riverside Drive (Graeber Bedrock Ridge) and extending southeast to the former 
base boundary near Iris and Heacock streets just east of the former base 
boundary The third and largest of the bedrock highs is south of Taxiway 2 and 
trends southeast parallel to the active runway to the south end of the former base 
boundary (Runway Bedrock Ridge) Scoured bedrock channels between these 
bedrock highs appear to coalesce with the deeper bedrock tributary channel that 
runs parallel to 1-21 5 to the west The bedrock surface is at the ground surface 
just south of the Engine Test Cell; however, the bedrock surface is in excess of 
400 feet bgs in the bedrock channel just west of the Engine Test Cell, near the 
active runway 

The bedrock contour map generated by the University of California Riverside 
reflects the morphology of the bedrock surface at depth; however, the exact 
depth of the bedrock surface may vary by 30 feet or more From an aquifer 
standpoint, the bottom of the aquifer is probably best depicted by the bedrock 

map 
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EXPLANATION 0 Alluvium 
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Figure 2-1 
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Bedrock Elevation 
Map 

m @  Source: Bedrock Elevation Map from UCR Gavimetnc Study 0 800 1600 3200 Feet (Lee 2000) 
Figure 2-2 
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The Perris Valley consists of deeply eroded bedrock subsurface that was 
subsequently filled with alluvium The alluvial material consists of interbedded 
layers of gravel, sand, silt, and clay of varying thickness The thickness of the 
alluvial deposits range from a few feet thick, in areas of bedrock highs, to over 
900 feet thick southeast of the base (Tetra Tech, 2000) The land surface on 
base and extending off base to the southeast generally slopes to the southeast at 
15 to 20 feet per mile This plain forms the northern part of the Paloma Surface 
described by Morton, et a l  (1997) and Woodford, et a l  (1971) Development of 
the channelized bedrock surface was followed by a period of non-marine 
sedimentation Drainage shifted toward the west and the Perris Surface was 
deeply eroded, depositing recent alluvium and forming the relatively flat Paloma 
SurfacelPerris Valley (Woodford, et a l ,  1971) Drilling records have revealed 
that these alluvial deposits are extremely heterogeneous in particle size and 
distribution, resulting in hydraulic properties that are also highly variable, 

Two major soil associations exist in the March AFBIARB area: the Cieneba- 
Rockland-Fallbrook association and the Monserate-Arlington-Exeter association 
(Figure 2-3) The Cieneba-Rockland-Fallbrook association is derived from 
granitic rock and occurs on the West March portion of the former base These 
soils are typically 1 to 3 feet thick, have a surface layer of sandy loam to fine 
sandy loam, are well drained, coarse- to medium-grained, and have slopes 
ranging from 2 to 50 percent The soils occur on undulating to steep terrain, 
such as granitic rock uplands and low mountains The Monserate-Arlington- 
Exeter association is a soil derived from granitic alluvium and occurs on the 
eastern portion of the base (Main Base) These soils have a surface layer of 
sandy loam to loam, are well drained, fine- to medium-grained, and gently 
sloping The soils are typically underlain by a shallow, relatively low permeability 
silica hardpan at a depth of 28 to 50 inches, resulting in a moderately high runoff 
potential, These soils occur on alluvial fans, terraces, and valleys (Engineering 
Science, 1988), 

Detailed discussions of the base geology can be found in the OUI, OU2, and 
OU3 RllFS reports (Earth Tech, 1994; Tetra Tech, 1997b; and Idaho National 
Engineering Laboratory, 1993) and in the Regional Basin Evaluation Report 
prepared by Tetra Tech (2000) 

2,,3 HYDROGEOLOGY 

Groundwater beneath the Main Base generally occurs in the alluvial deposits 
The bedrock is considered non-water bearing, with the exception of groundwater 
that occurs in joints or fracture zones, or in the weathered zones that exist in 
some areas of the bedrock-alluvium contact The water-bearing zones vary in 
thickness and composition throughout the base There is no single water- 
bearing zone that can be traced continuously across the base (Tetra Tech, 
1997c) The strata are discontinuous and may interfinger with adjacent alluvial 
units In general, the water-bearing zones consist of varying amounts of sandy 
zones (with occasional gravel lenses) separated by leaky confining beds of finer- 
grained silts and clays (Tetra Tech. 1997c) These deposits are moderately to 
highly permeable and capable of yielding large amounts of water under 
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EXPLANATION 
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unconfined conditions Based on previous studies, the permeability of the 
alluvium varies both laterally and vertically, 

Groundwater beneath West March generally occurs under unconfined conditions 
in shallow alluvial deposits and in weathered bedrock (Tetra Tech, 1997b) 
Although the amount of fracturing in the weathered bedrock is unknown, in 
general, unweathered crystalline rocks occur within tens of meters of the ground 
surface However, in some cases, this depth can be hundreds of meters from 
the ground surface In general, a decrease in permeability with depth is 
observed in crystalline rocks Seasonal rainfall can produce significant 
groundwater elevation changes with the highest groundwater elevations 
occurring in early spring Rises in water levels on the order of 5 to 10 feet can 
occur after heavy rains (Tetra Tech, 1997b) 

OU-specific hydrogeology discussions can be found in their respective RI reports 
(The Earth Technology Corporation, 1994; Tetra Tech, 1997b; and Idaho 
National Engineering Laboratory, 1993) A detailed analysis of the regional 
groundwater conditions on and surrounding March AFBIARB can be found in the 
Regional Basin Evaluation Report prepared by Tetra Tech (2000) 

The groundwater system in the Perris and Moreno Valleys (San Jacinto 
Groundwater Basin) is almost completely surrounded by non-water-bearing rocks 
(Figure 2-4) such that water flowing into or out of the basin should be negligible 
(California Department of Water Resources, 1978) Natural recharge to the 
aquifer results primarily from infiltration of precipitation Artificial recharge on 
base occurs from infiltration of irrigation water near the central portion of the base 
shop and housing areas and from the Perris Valley Storm Drain located along the 
east side of the Main Base Infiltration of irrigation water and seepage from 
unlined canals and septic systems also contributes to the artificial recharge 

Historically, the amount of water removed by pumping often exceeded the 
amount of water naturally recharged to the aquifer Pumping has caused 
groundwater levels in some wells to decrease by as much as 185 feet between 
1941 and the mid 1980s (CH2M HILL, 1984; Engineering Science, 1988), 
Monitoring of groundwater levels on-base since 1987 indicates a local rise in 
groundwater levels Changes in land use, most notably a reduction in the 
amount of agricultural land and an increase in urbanization, have resulted in a 
rising water table Specifically, reductions in the amount of groundwater 
withdrawal caused by decreased use of agriculture and increased surface 
infiltration has resulted in rising water tables In recent years, the filling of the 
Perris ReSe~oir  southeast of the base, and subsequent seepage below and 
across the earth-filled dam are also a suspected contributor to recharge and 
rising water levels in the basin Based on Tetra Tech's groundwater elevation 
trend analysis conducted on data collected between July 1992 and April 1996, 
groundwater elevations increased on the Main Base an average of 254  feet per 
year (Tetra Tech, 1997c) Groundwater levels at West March usually rise and fall 
seasonally 
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Groundwater generally flows toward the southeast across the Main Base 
(Figure 2-5) This southeasterly direct~on is consistent with the regional flow in 
this portion of Perris Valley Tetra Tech identified a groundwater high from the 
September 1996 groundwater elevation data in the vicinity of IRP Site 2 near the 
north-central portion of the Main Base (Tetra Tech, 1997c) It is assumed that 
this groundwater high may be associated with the bedrock high observed in this 
area The groundwater gradient in the northern portion of the base is relatively 
gentle but steepens at the southeast portion of the base Groundwater flow 
across the flightline flows in an easterly direction where it eventually diverges 
near the parking apron to the southeast In the north portion of the Main Base, 
groundwater elevations indicate the direction of flow toward the north This 
northern flow may be caused by groundwater withdrawal in production wells 
north of the base or may be the result of a buried channel thought to exist in this 
area (Tetra Tech, 1997c) 

At West March, groundwater flows toward the northeast in the northwest portion 
of West March This same groundwater flow direction is observed in the 
southeastern portion of West March, but at some point, the flow diverges toward 
the southeast The exact location of this divergence is unknown In addition, it is 
unknown if this area is influenced by a fault or some other groundwater barrier 
(Tetra Tech. 1997b) The quality of groundwater in the northern portion of the 
Perris Valley and Moreno Valley is considered good Total dissolved solids 
(TDS) concentrations in these areas range from 250 parts per million (ppm) to 
1,000 ppm In the southern region of Perris Valley, south of the base. TDS 
values in excess of 12,000 ppm occur The poorest groundwater quality occurs 
near the San Jacinto River, where brackish water has formed as a result of large 
evapotranspiration losses during the past high groundwater table conditions, 
TDS concentrations in areas north and south of the river increase as 
groundwater levels decline in response to increased pumping in areas of better 
quality water Pumping wells have periodically been abandoned in these areas 
as brackish water moved into the pumping zones (Engineering Science, 1988) 

The mineral content of groundwater in and between the various sub-basins of the 
San Jacinto River Basin varies considerably Relatively high concentrations of 
boron and fluoride occur in some portions of the San Jacinto River Basin and 
may be associated with local features such as unmapped faults High nitrate 
concentrations found in some portions of the basin are attributed to agricultural 
activities Groundwater in the basin is considered hard to very hard with 
concentrations of calcium carbonate ranging from 120 ppm to 200 ppm locally 
(Engineering Science, 1988) 

2 4 SURFACE WATER AND DRAINAGE 

The Main Base and all IRP sites (with the exception of the Hawes site [Site 411) 
lie within the San Jacinto watershed, one of three major geographical 
subdivisions of the Santa Ana Basin (see Figure 2-4) The San Jacinto 
watershed encompasses 760 square miles, and the San Jacinto River is a major 
drainage feature The northwest corner and part of the southwest corner of the 
base lie within the Upper Santa Ana watershed and drain to tributaries of the 
Upper Santa Ana River (CH2M Hill, 1984; Engineering Science, 1988) The 
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area of the base covered in this study lies within the San Jacinto watershed The 
closest part of the Colorado River Aqueduct is approximately 1 5 miles south of 
March AFBIARB adjacent to Site 21 

Streams near March AFBIARB are ephemeral, flowing only when precipitation 
occurs During short or light precipitation events, a large portion of the 
precipitation may infiltrate into the ground, reducing the amount of water 
available for surface runoff However, during long or heavy precipitation events, 
the ground surface may become saturated, thereby reducing infiltration and 
increasing surface runoff Standing water remaining after a storm event 
infiltrates or evaporates relatively quickly (Engineering Science, 1988) 

Large portions of March AFBIARB are covered with low permeability man-made 
features that reduce infiltration and increase surface runoff In general, surface 
water runoff from March AFBIARB is directed southeast through a series of storm 
drains and surface drainage ditches to the Perris Valley Storm Drain System east 
of the base As shown in Figure 2-6, surface runoff from the West March area 
north of Arnold Heights generally flows north along 1-21 5 to Alessandro 
Boulevard, where it is directed east to the Heacock Storm Drain Surface runoff 
from the area around Arnold Heights is conducted through a series of surface 
ditches to a central drain near the intersection of Van Buren Boulevard and 1-215 
From here, the water is diverted under 1-215 to the Main Base Once the water is 
east of 1-21 5, it is channeled into a series of surface drainage ditches and 
directed south, then east, off-base through the Perris Valley Storm Drain Lateral 
B Surface drainage ditches west of the main runway are typically unlined and 
drain the grassy and undeveloped dirt areas directing surface discharge to the 
south and east Drainage of the flightline and southern part of the industrial 
complex is accomplished through a series of underground iron and concrete 
storm drains that connect to the oillwater separator before being discharged into 
the Perris Valley Storm Drain Lateral A The main cantonment area and part of 
the industrial area (northern part) is connected to the base's sewage treatment 
plant The remaining area north and east of the flightline is drained by a series of 
surface drainage ditches that connect to the Heacock Storm Drain which flows 
south along the base's eastern perimeter until it connects with the Perris Valley 
Storm Drain Lateral A Runoff in the Perris Valley Storm Drains (Laterals A and 
B) flows east, approximately 2 miles, where the laterals join, and together flow 
south another 6 miles to the San Jacinto River 

Several surface water bodies can be found in and around March AFBIARB A 
recreational lake is located at the corner of Iris and Lasselle streets in Moreno 
Valley less than 2 miles north of the base Two reservoirs, Mockingbird Canyon 
R e s e ~ o i r  and Lake Matthews, are located approximately 5 miles to the west of 
March AFBIARB Lake Perris is 4 miles southeast of the base and provides 
approximately 130,000 acre-feet of storage for State Project Water brought in by 
the California Aqueduct that runs north and east of the base An east-west 
portion of the Colorado River Aqueduct is located approximately 1 5  miles south 
of the base, adjacent to Site 2 1  This aqueduct flows into Lake Matthews, 
Surface water quality records have not been collected at U S Geological Survey 
(USGS) gauging stations along the San Jacinto River near March AFBIARB 
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However, samples have been collected at a USGS gauging station for the Santa 
Ana River at the Metropolitan Water District Crossing near Arlington, California 
(USGS station number 11066460), northeast of March AFBIARB Between 1985 
and 1986, the temperature of the Santa Ana River at this station varied between 
14 OC in the winter and 29 5 OC in the summer During that same period, the 
suspended solid concentration at the station ranged from 274 ppm to 697 ppm, 
although no seasonal patterns were evident Specific conductivity at this station 
has ranged from a minimum of 95 microsiemens in 1970, to a maximum of 
1,320 microsiemens in 1969 (Bowers et al , 1985, 1986) 

2,5 CLIMATOLOGYIMETEOROLOGY 

The following section presents the climatologic and meteorologic conditions 
found at March AFBIARB, 

Climate The climate of the March AFBIARB area is characterized as 
Mediterranean to semi-arid The climate in the region varies according to 
elevation and distance from the Pacific Ocean The weather generally consists 
of warm to hot dry summers and mild winters (Ruffner, 1978; Engineering 
Science, 1988) A summary of meteorologic data collected between 1936 and 
1989 for March AFBIARB is presented in Table 2-1 

Winter storms, summer storms, and high intensity, short duration thunderstorms 
can occur in the area Winter storms generally last for a per~od of several days 
Summer storms, although rare, occur occasionally in the area 'Thunderstorms 
can occur at any time during the year but are most common from July to 
September (RCFCWCD. 1978) 

Mean annual precipitation for mountainous regions near the base is as much as 
40 inches per year and occur in the form of snow and rainfall Mean annual 
precipitation for regions of lower elevation near the base range from 
approximately 9 to 13 inches and generally occurs as rainfall (Ruffner, 1978; 
RCFCWCD, 1978; and Engineering Science, 1988) 

Precipitation records for March AFBIARB indicate that between February 1936 
and July 1989, the mean annual precipitation was 9 93 inches The maximum 
and minimum annual precipitation for that period was 23 96 inches and 
3 38 inches, respectively The greatest monthly precipitation was 8 89 inches 
that occurred in February 1969 Most precipitation occurs during the winter 
season, from November to April During periods when temperatures drop below 
freezing, light snowfall can occur at the base The maximum snowfall occurring 
in 24 hours was 3 09 inches 

Approximately 67 percent of the evaporation near March AFBIARB occurs 
between May and October According to U S Weather Bureau maps, the 
average annual Class A pan evaporation near March AFBIARB is approximately 
80 inches per year (Chow, 1964) Average pan evaporation for the San Jacinto 
Basin is about 84 inches per year (Engineering Science, 1988) 
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Key: Ann = Annual YOR = Per~odNears of Record 
DNV = Mean Number of Days With WCPA = Worst Case Maxtmum Pressure Altitude 
& = Based on Less Than Full Months # = Less than 0.5 Davs or Trace as Applicable 
II = Instantaneous Peak Winds SNFL = Snowfall 

= Data Not Available KTS = Knots 
GE = Greater Than or Equal To LT = LessThan 

Source: March Air Force Base Ninth Weather Squadron, 1991 
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Temperatures near March AFBIARB have varied from an extreme low of 16 OF to 
an extreme high of 114 OF (Ruffner, 1978; Engineering Science, 1988) 
Temperature records for March AFBIARB indicate that between 1936 and 1989, 
the mean maximum temperature for July was 92 5 OF and the mean minimum 
temperature for January was 38 9 OF The highest temperatures generally occur 
in July and August and the lowest temperatures generally occur in December 
and January On an annual average, the base experiences approximately 
14 days with temperatures below freezing and 14 days with temperatures in 
excess of 100 OF 

Wind. The prevailing wind at March AFBIARB is from the northwest with an 
average wind speed of 4 knots The dry, strong Santa Ana winds, which can 
travel at speeds greater than 30 knots, generally occur between October and 
March and can last for several days (Ruffner, 1978; CH2M Hill, 1984), 

Air Quality. The potential for air pollution in the March AFBIARB area is 
relatively high (Tetra Tech, 1997b) Of the five air pollution constituent's 
monitored (carbon monoxide, nitrogen dioxide, sulfur dioxide, ozone, and total 
suspended particulates), ozone poses the most significant problem Based on 
relative percent frequency of combined Pasquill Stability Categories, the air 
quality varies seasonally (Tetra Tech, 1997b) Air quality also varies diurnally 
The poorest air quality occurs during spring and summer months (Tetra Tech, 
1997b) 

2.,6 BIOLOGY AND ECOLOGY 

The following section presents the ecological and biological setting found at 
March AFBIARB, 

Ecological Sett ing March AFBIARB is located within the California biotic 
province The California biotic province includes vegetation types, flora, fauna, 
climate, physiography, and soils found in California west of the Sierra Nevada 
and in the southern mountains and valleys It includes the coast range of San 
Francisco Bay and the interior valleys and hills in the central and northern parts 
of the state (Munz, 1968) Native vegetation at the base originated from the 
valley grassland and coastal sage plant groups Hilly areas near March 
AFBIARB are covered by California sagebrush, white sage, California 
buckwheat, brittle brush, and perennial or annual forbs Afew willow and juniper 
trees are found in the area The ecological conditions existing at March 
AFBIARB can be classified into the following categories: 

45 percent unimproved, semi-natural areas 
13 percent improved or grassed areas 
24 percent maintained for erosion, dust, or visual clear zone control 
18 percent buildings, runways, or otherwise covered 

Approximately 24 percent of the land near March AFBIARB is leased for grazing 
or agricultural use Vegetation from the valley grassland plant group covers the 
valley areas where the Main Base, runways, and highways are now located 
Non-native grasses and weedy species have generally replaced native bunch 
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grasses that used to grow in the area Ornamental trees including palm, pine, 
eucalyptus, cottonwood, and pepper have been planted in developed areas of 
the base (U S Air Force, 1991) Members of the native bunch grass plant 
community, which is increasingly rare in southern California, grow in the 
grassland area between Runway 14-32 and 1-215 and along the west side of 
Plummer Road on West March 

Although Southern Coast Live Oak Riparian Forest and Southern Sycamore 
Alder Riparian Woodland plant communities, considered sensitive by the state of 
California, potentially occur in the March AFBIARB area, they are not found on 
the base 

A number of wetlands and riparian areas have been identified on and in the 
immediate area of the base Most are located on West March The U S  Army 
Corps of Engineers (USACE) has performed a delineation of jurisdictional 
wetlands associated with the Heacock and Cactus flood control channels 
(USACE, 1992) Although these are artificial channels excavated in uplands, 
they act as ephemeral streams, support some wetland vegetation, and are 
considered waters-of-the-United States The USACE determined that 
approximately 3 8 acres of jurisdictional wetlands and 10 1 acres of "waters of 
the United States" exist in the Heacock and Cactus Channels 

Wildl i fe Limited populations of aquatic wildlife exist in wetlands associated with 
drainage channels and man-made ponds and reservoirs on the base There are 
no major ephemeral and no perennial streams near the base that could support 
other aquatic life ( U S  Air Force, 1991) 

Audubon cottontail, San Diego black tailed jackrabbit, coyote, red fox, California 
ground squirrel and other rodents live on the unimproved lands at March 
AFBIARB Feral dogs are common in the West March area A large population 
of ground squirrels supports numerous burrowing owls in the hills of the West 
March area Burrowing owls also have been observed near the base hospital 
and in open areas in the east and south areas of the Main Base 

More than 90 bird species are known to exist near the base, including American 
kestrel, barn owl, white-tailed kite, and red-tailed and ferruginous hawks Other 
raptors that may occur on the base are the black-shouldered kite, northern 
harrier, merlin, prairie falcon, and golden eagle Several species of songbirds, 
quail, dove, ravens, starlings, and pigeons exist near the buildings on the Main 
Base (CH2M Hill, 1984) 

Threatened or Endangered Species. A number of federally-listed threatened, 
endangered, or candidate plant and animal species are likely to occur on March 
AFBIARB A federally-listed species, which is provided protection under the 
Endangered Species Act (ESA), is so designated because of threatened 
extinction as a consequence of economic growth and development without 
adequate concern and conservation A Category 1 candidate is a species about 
which sufficient information exists to support its being listed as threatened or 
endangered, but the proposed rules for listing have not yet been issued A 
Category 2 candidate is a species that is under consideration for listing as 
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threatened or endangered, but about which not enough information is known to 
merit listing Table 2-2 lists the state and federally-listed plant and animal 
species known to occur or potentially to be occurring in the vicinity of March 
AFBIARB 

Table 2-2. Federal and State Listed Sensitive Species at March AFBIARB 

(Some Federal Category 2 candidate species that are not State listed have been omitted.) 
Federal 

Mammals 

I CSC I 
whiptail I C2 

I 
- 

State 

Dipodomys stephensi I Stephens' kangaroo rat I FE 

I jackrabbit 

I rattlesnake 
Phrynosma coronatum blainvillei I San Diego horned lizard I C2 I CSC I 

SE 

- 

Lepus californicus bennetti I San Diego black-tailed I C2 I CSC I 

Perognathus longimembris 
brevinasus 

Scientific Name 

Los Angeles little pocket 
mouse 

C2 

-- 

Birds 

Circus cyaneus I Northern harrier I I CSC I 

CSC 

Buteo jamaicensis ( Red-tailed hawk 

Common Name 

Accipter cooperif 
Aquila chrysaetos 

Athene cunicularia 
I LC 

Vireo bell;; pusillus I Least Bell's Vireo 1 FE I SE I 
FE = Federally-Endangered CFP = California Fully Protected 
SE = State-Endangered LC = Local Concern 
C2 = Federal Category 2 Candidate T = Threatened 
CSC = California Species of Speciai Concern PE = Proposed Endangered 

Flora 

Cooper's hawk 
Golden eagle 

Burrowing owl 

CSC 
CSC, 
CFP 
CSC 

Eremophila alpestric actia I Ca ifornia horned ard 1 C2 I CSC I 
Falco mexicanus 1 Pra rie falcon I I CSC I 

Source: US .  Fish and Wildiife Service Letter. 5/15/92; California Department of Fish and Game, 1992; Tetra Tech, 
July 1997b 

Status* 

Allium fimbriatum var. munzi 
Brodiaea filifolia 
Caulanthus simulans 
Dudleya multicaulis 
Eryngium aristulatum var. parish;; 

- 

Buteo lineatus I Red-snou.dereo nawk 

Lanius ludovicianus I Loggernead shrke 
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1 LC 

C2 I CSC I 

Status' 

Munz's Onion 
Thread-leaf Brodiaea 
Payson's Jewelflower 
Many-stemed Dudleya 
San Diego Button Celery 

Other 

Buteo regalis I F e r r ~ g i n o ~ s  hawk 

C1 
C1 
C2 
C2 
PE 

C2 I CSC I 

T 
SE 

SE 

- 



The Stephens' kangaroo rat (SKR), a federally-listed endangered and state-listed 
threatened species, is endemic to the Perris and San Jacinto valleys of western 
Riverside County Western Riverside County, of which March AFBIARB is a 
part, is one of the most rapidly developing areas in the United States The 
conversion of habitat to agricultural lands and urbanization has resulted in the 
loss of over three-fourths of this species' habitat The fragmentation of the 
remainder of the available habitat has posed immediate threats to the existence 
of the species, particularly in the smaller and more isolated fragments 

The SKR is generally found in grasslands and herb lands along the edges of 
coastal and inland sage scrub, and almost always occupies habitats in which at 
least half of the soil is bare during the summer and fall Filaree (a low-lying 
flowering weed) frequently dominates the best habitat The soil type is an 
important factor in habitat utilization - a  correlation with the burrowing and 
foraging behavior of this species 

A survey of March AFBIARB was conducted by the United States Fish and 
Wildlife Service (USFWS) in the summer of 1989 (USFWS, 1989) for the SKR 
The SKR habitat on the base was found to be unevenly distributed, which is 
typical throughout the range of the rodent Although the soil types are gravelly 
and the herbaceous layer is dominated by filaree on March AFBIARB, much of 
the grassland of the base is believed to be too solid to support uniform densities 
of the rodent; however, their presence was noted in other small, open areas, 
There are two relatively large areas of uniformly dense habitat on West March 
Most of West March was mapped as low-density occupancy by the SKR A 
recent SKR survey (December 2000) identified SKR signs and one animal on 
March ARB land just west of the main runway 

No other threatened or endangered mammals have been identified as potentially 
present in the area of March AFBIARB However, two Federal Category 2 
species have been identified on March AFBIARB: San Diego Black-tailed 
Jackrabbit and Los Angeles Little Pocket Mouse Both have been identified on 
West March (U S Air Force, 1991; Tetra Tech, 1993), and the Black-tailed 
Jackrabbit has been identified in O U 1  In addition, a small population of 
burrowing owl (Athene cunicularia), a state bird of special concern, is known to 
exist on the March flightline, 
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3.0 STUDY AREA INVESTIGATION 

3.,1 FIELD ACTIVITIES AND SITE CHARACTERIZATION 

This section summarizes the field activities performed at each site under the OU4 
R I  IRP Sites investigated as part of this RI include Sites 21, 41, and 44, and 
non-IRP Site L, Water Tank 3401, Water Tank 6601, and the mercury 
investigation at the former Base Hospital and Dental Clinic Table 3-1 
summarizes the sampling activities performed at each of the OU4 sites Field 
activities included the collection of surface and near-surface soil samples, 
shallow hand-auger borings, continuous core soil borings, and depth-discrete 
groundwater samples collected during drilling 

Site 
71 

Table 3-1. OU4 RI Field Activities 
Number of Prima Sam le Locations 

Discrete 
Water 

Screening Boring Soil Sediment 
Sam les Sam les Sam les Sam les 

Indoor 
Ambient Air 

Samples 

Field investigations were conducted by others at Sites 41, 44, and Site L but are 
summarized in this Focused OU4 RI report to complete the documentation of the 
investigations and actions performed Site 41 included a geophysical 
investigation to identify subsurface structures and potential disposal areas In 
addition, an asbestos and lead-based paint survey was conducted, and the 
contaminated materials were removed and properly disposed Throughout the 
entire field investigation, tortoise monitoring was conducted to ensure that field 
activities did not disturb the protected desert tortoise Tetra Tech, lnc, 
completed site investigative work at Site 41, and underground storage tanks 
were removed and the excavations backfilled by CKY, Inc Mercury- 
contaminated soil at IRP Site 44 and at Water Tank 6601 were excavated, 
disposed, and the excavations backfilled by IT Corporation Soil sampling, soil 
excavation, backfilling of the excavation, and installation of the asphalt cap at 
Site L was accomplished by Tetra Tech, Inc The following sections provide 
details about the field activities completed and the current risk associated with 
each site 

- - 

44* - 
Site L* 
Water Tower 3410 
Water Tank 6601 
Base HospitallDental Clinic 
Total 

WPi712iRO04 11 3 7 A M l i l l  (YI Operable Unit 4 Focused Remedial Investigation 3-1 
March Air Force Base/Air Reserve Base, California 

Note: Indicates sites investigated and remediated by other contractors 

-- 
.- 

-- 
-- 
-- 
6 

.- 

.. 

-- 
6 
2 

28 

-- 
-- 
3 
-- 
-- 
3 

.. 

-- 
-- 
-- 
27 
27 

.. 

-- 
-- 
-- 
12 
12 



e!uJoj!IeD 'aseg a~uasaa J!v/aseg a3~o j JIV q3~ep1 
PO 1 L I ~ V L E : I I  POOUIUU~M uoqe81isanu1 le~pawaw p a s n ~ o j  p pun alqe~ado 

suo!leJlua3uo3 puno~6y3eq 
ahoqe palehala aq 03 pawnsse aIaM i!os u! papalap spunodwo3 ~ ! u E ~ J o  

IIV ( ~ 6 6 1  /01s!6aa aseas!a pue sac~uelsqns q x o l  J O ~  A3ua6v) sl!os le~nlln3!~6e 
U!~I!M pue seaJe ueqIn u! sno~!nb!qn ale leql (lsneqxa al!qoluolne ' 6 a) 

uo!lsnqwo3 40 spnpo~d aJe ( s ~ v d )  suoq1e3o~pLq 3!lewoJe ~eapnuAlod 'Al~el!w!s 
sasealaJ paz!Joqlneun aq 01 pa~ap!suo3 lou aJaM spunodwo3 asaql 'aseq 

aql le  pue sea&? le1nlln3!16e ~ U ! ~ U ~ O I J ~ S  aql u! pasn A lap !~  uaaq aheq sap!3!lsad 
a3u!S spnpo~d le!3~awwo3 asaql~o uo!le3!ldde ~ a d o ~ d  aqljo 3lnsaJ aql Alay!l 

aJe sapiaq~aq pue sap!3!~sad 40 a3uaSaJd a q l  v d 3 ~  app!q~aq pa$eu!~olq3 
pue (auep1olq3 pue 'uppua ' a a a  ' m a  ' l a a )  sap!3!1sad paleujJolq3 40 

suo!ge1~ua3uo3 MOI inq 'alqepalap pawoqs S U O ! ~ ~ ~ ! ~ S ~ A U !  zno pue trio aql 410s 

g j v  q3~eln] le  pue u! pahcasqo slelaw lie ~04 sanleh 
puno16y3eq lunw!xew aql sazjJewwns E-E alqel  (sanle~ q3JeW lsaM pue 

aseg u ! e ~ )  g+j q31e1,y le  l!os u! pahcasqo slelaw lie 104 sanleh puno~6y3eq aql 
saz!Jewwns 2-E alqel  lun!ualas pue 'layzgu 'peal 'wnlwpe3 'uo~oq 'quasle 40 

suo!le1$ua3uo:, ueaw Ja46!q aheq sl!os aseg u!eW 'seaJaqM '3u!z pue 'wn!peueh 
'lunuapqAlow '~addo3 'lleqo3 'wn!wo~q3 'wn![[fiaq 'wn!Jeq 40 suo!le~lua3uo3 

1aq6!q aheq q3~eyy lsaM uo sl!os aql 'le~aua6 ul sluaw!pas pau!e16-1au!4 
aql u! 1aq6!q aq 01 Ieadde suo!le~$ua3uo3 slelaw q3~e1,y lsaM 01 aseg u!eW 

aql way suo!le~luarruo3 u! pableh slelaw u!eua3 leq1 aJaM UO!~~~!~S~ALI !  zno aql 
6u!1np apew suo!jela1~03 awos aseg u!ely aql wo14 papal103 aJaM sale3!lda1 

snld saldwes sp pue 43~eln] lsaM wo~4 pal3allo3 aJaM sale3!lda1 snld saldwes p l  
40 lelol v suo!le3ol aseg u!eW 146!a pue 43~e~ \ l  lsaM le  OMJ 'paldues pue pall!Jp 

aJaM saloqaJoq ual ' ~ 6 6 1  40 Llnr pue aunr ul g j v  q 3 ~ e ~  le  suo!l!puo3 i!os 
6u!JIn330 Alle~nleu luasa~da~ 01 papalas aJaM suo!le3ol asaql  suo!le3ol asea 

u!eW ah14 pue q3JeW lsaM uarras wo14 ~ 6 6 1  l!~dt/ u! papallor, aJaM a p l d a ~  auo 
pue saldwes a3eyns pun0~6y3eq ahlam1 sanleh puno~6y3eq zno pasn says 
PRO a4140 A$!~o!ew aql le  s3!ue61ou! 104 sanleh puno16y3eq 'aseq u!ew aql 01 

Jel!w!s Alle3!6010a6 seaJe u! pue q31e~  lsaM qloq u! pale301 ale sal!s pnO a3u!S 
seaJe OMJ aql uaatqaq u!eJIa$ lualay!p Alle3j601oa6 aq) lo asne3aq aseg u!eW 

aql 40 uofpod uJalsaMqpou aql pue 431e~ lsaM wo~4 saldwes 40 uo!pallo3 pue 
~0!le6!g~ahu! ln0 aql wo~4 elep 40 Ma!naI e papnpu! zno 104 Apnls puno~6y3eq 

a q l  aseg u!eW aql uo pue eaJe q31e1,y lsaM a41 4l0q u! pale301 aJaM sal!s 
Zn0  a3u!s pale3!ldwo3 seM zn0 104 suo!lequa3uo3 puno~6y3eq 40 s!shleue a q l  

lou JO lueu!weluo3 
al!s e s! punodwo3 3!ue61ou! ~eln3!pEd e 1aqlaq.w au!wIalap 01 U O ! ~ ~ ! ~ S ~ A U !  

zno ay$ woy elep ~ ! u ~ ~ J o u !  asn l l ! ~  uo!le6!$sahu! p n o  s!ql 'q3JeW lsaM 
pue aseg u!eW aql uaawaq paleJlsuowap uaaq aheq sa3uaIay!p le3!waq30a6 

pue le3!601oa6 asnegag scale aseg u!eW pue q 3 1 e ~  lsaM a41 qloq 
u! palen)!s ale says p n o  saldwes puno16y3eq 40 $as u ~ o u y  e UOJ) asoqj q l ! ~  

uo!le3ol ays q3ea U O J ~  sllnsaJ le3!gAleue 6u!~edwo3 Aq apew seM ags 1eln3!ped e 
JOJ ~alempuno~6 pue l!os u! sle3!waq3 snopJezeq lo uo!leu!wIalap aqL sa3~nos 

3!ua6odo1qlue Jaqlo JO suo!ss!wa auJoqI!e leu0!6aJ wo14 pah!Iap sle3!luaq3 
3jue6~0 le!lualod se [lam se u!6!~o IeJnleu 40 sle3!waq3 3!ue61ou! u!eluo3 sl!oS 

Z-E 



Table 3-2. Mean Background Compar~sons of lnorgan~c Compounds, March ARBIAFB, Riverside, California 

Operable Unit 4 Focused Remedial Investigation 
March Air Force Base/Air Reserve Base, California 

o u 2  
Ma~n Base West March 

Residential PRG 

Vanadium 1 29.3 I 30.1 I 46.5 1 48.1 1 550 

o u 2  

Zinc 58.9 23,000 40.6 43.1 81 .O 
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West March 
Residential PRG 

Thallium 5.2 
Vanadium 75.4 550 43.6 
Zinc 
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3 2 , l  Site Background 

Site 21 is the Cordures effluent pond The site is located off base, approximately 
1 5 miles south of the southeast corner of the former base boundary, 
approximately 600 feet southeast of the corner of Morgan Avenue and Webster 
Street in the city of Perris (east side of Webster Street) (Figure 3-1) The effluent 
pond was used from 1941 to 1946 and again from 1955 to 1984 to hold treated 
wastewater from the base Sanitary and industrial wastewater received primary 
and secondary treatment at the base prior to discharge into this holding pond 
The treated effluent was held in the pond and used for irrigation of the 
surrounding agricultural land The boundaries of the effluent pond were 
physically well defined by a berm during the 1993 OU1 RllFS At that time, the 
site covered an area of approximately 2 2  acres and was being used by private 
parties as an illegal dump About 1998, the berm was removed and the site was 
incorporated into the surrounding sod farm About 2001, the land was sold and 
the site is currently part of a Ross warehouse distribution facility The area of the 
former pond consists of a landscaped berm on the west and a truck parking area 
that lies approximately 8 feet below grade on the east Based on historic use, 
the primary contaminants of concern at Site 21 included metals, VOCs, and 
pesticides 

3 2 1 . 1  Previous Investigations 

The Phase II, Stage I investigation consisted of three 10-foot hand-auger borings 
and the collection and analysis of six subsurface soil samples Soil samples 
were analyzed for oil and grease, volatile halogenated organics, volatile aromatic 
organics, phenols, and heavy metals Oil and grease were the only organic 
compounds detected during the Stage 1 investigation None of the analytes 
detected exceeded regulatory standards, guidelines, or background levels as 
identified by Engineering Science (1988) During the OU1 RIIFS, additional 
compounds were detected during the investigation The following organic 
compounds were detected in the soil during the OU1 RIIFS: acetone, 
bis(2-ethylhexyl)phthalate, phenol, dichlorodiphenyldichloroethane, 
dichlorodiphenyldichloroethylene, and PCB-1254 These organic compounds 
were detected at very low concentrations; however, these concentrations were 
above background levels SVOCs were only detected in one of 31 surface soil 
samples collected Additional sampling for SVOCs was not warranted Low 
concentrations of several metals were also detected above background levels 

During the OU1 RI investigation, groundwater was also sampled A groundwater 
monitoring well (21MW1) was installed at the downgradient end of the site 
Sample results indicated that the only VOCs detected in groundwater were 
toluene and xylenes, and the only SVOC detected was phenol These organic 
compounds were detected above background levels, although at very low 
concentrations Several metals were also detected at low concentrations but 
above background levels 

-- 
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EXPLANATION ---- Base Boundary 
Site 21 Location Map 

0 Figure 3-1 

3-6 Operable Unit 4 Focused Remedial Investigation W P R ~ ~ I Z W ~  11:26AMI11104 

March Air Force Base/Air Reserve Base, California 



3..2.1..2 Previous Recommendations.. 

At the conclusion of the Stage 1 investigation, a NFADD was prepared and 
submitted to EPA, 

Data collected during the OU1 investigation were not included in the Final OU1 
RllFS because Site 21 was transferred to OU2 in 1994, before the OU1 RllFS 
was completed Site 21 was again transferred from OU2 to OU4 prior to 
completion of the OU2 investigation 

3,.2.,2 OU4 RI lnvestigation 

The following sections detail OU4 objectives, review OU4 field activities, describe 
variations from the Work Plan, and summarize laboratory methods 

3.2.2.1 OU4 Objectives.. 

The primary objective of the Site 21 field investigation was to confirm the 
presence of contamination and assess the lateral and vertical extent of soil and 
groundwater contamination, if present, at the site resulting from past uses, 
i e , storage of treated wastewater from March AFB A second objective was to 
determine the direction of groundwater flow beneath the site and the potential for 
off-site migration of groundwater contaminants, if they exist 'The RI investigation 
conducted at Site 21 was in accordance with the Basewide RllFS Work Plan 
prepared by Earth Tech (1998) 

3..2..2..2 Review of Field Activities 

Based on a preliminary site walk completed under the OU4 investigat~on in 
October 1997, the site had been graded and the bermed areas removed 
Household trash, refrigerators, green waste and miscellaneous debris that was 
observed during the OU1 investigation had also been cleaned up Approximately 
2 to 3 feet of fill (possibly from the berm) was placed on top of the original ground 
surface The site appeared to be level with the adjacent areas and was unfenced 
and unrestricted to the public No hazardous waste signs were posted on the 
site 

Near-surface soil samples were collected from hand-auger borings located within 
the area of the former effluent pond at Site 21 Soil samples were collected from 
a 40-foot by 40-foot grid across the former pond location Samples were taken 
from 3 to 4 feet bgs in an attempt to collect soil from the surface of the former 
pond A total of 20 samples were collected plus two duplicates A large amount 
of grass clippings were noted on the ground surface at sample locations 03, 04, 
07, 08, and 12 Although the ground surface was cleared of grass cuttings prior 
to soil sampling activities, it was noted that these cuttings could be a potential 
source of pesticides in the samples 

Two groundwater monitoring wells were proposed for the site (21 MW2 and 
21MW3) The intent was to collect lithologic data using continuous cores and 
then collect depth-discrete groundwater samples from all water-bearing zones 
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during drilling A total of three depth-discrete groundwater samples were 
collected from borehole 21 MW2 at 146 to 162 feet, at 171 to 183 feet, and from 
201 to 205 feet bgs A total of three depth-discrete groundwater samples were 
collected from 21MW3 at 146 to 158 feet, at 176 to 186 feet, and from 186 to 
205 feet bgs Prior to collecting the depth-discrete groundwater samples from 
the boreholes, a minimum of two borehole volumes of water were purged to 
collect samples that were as representative as possible of the in-situ aquifer 
conditions Based on the analytical results from these depth-discrete samples, 
the Air Force and regulators agreed that no new groundwater monitoring wells 
were needed at the site The boreholes were grouted to the surface 

.3..22.3 Variations from the Work Plan., 

Surface soil sampling locations were originally based on a 40-foot by 40-foot grid 
with subsurface soil samples to be collected at each node Because no 
particular contaminant trend could be identified from the OU1 investigation, and 
because the site was graded over (possibly displacing surface soils), the surface- 
soil sampling grid was modified to cover the entire former pond area Based on 
data from the OU1 R1, a total of 36 surface soil samples plus associated quality 
control samples was determined to be sufficient to characterize surface soils at 
the site, These 36 surface soil samples were overlaid on a grid system that 
characterized the entire former pond area Prior to the collection of the surface 
and near-surface samples, a 40-foot by 40-foot grid spacing was established 
over the 200-foot by 240-foot former pond area Consequently, only 20 samples 
were required to completely cover the former pond area A total of 20 samples 
(plus QA samples) were collected at the nodes of the 200-foot by 240-foot grid 
set on a 40-foot spacing (Figure 3-2), 

During drilling of the two groundwater monitoring well boreholes, depth discrete 
groundwater samples were collected These screening-level groundwater 
samples were analyzed for VOCs by EPA Method SW82606, pesticides by EPA 
Method SW8081A, PCBs by Method SW8082, metals by EPA Method 
SW6010B, and general minerals General minerals included alkalinity, hardness, 
chloride and sulfate, methylene blue active substances, and TDS Both the 
lithologic data and the screening level groundwater sample results were used to 
identify zones of high transmissivity and elevated contaminant levels As 
originally scoped, these two boreholes were to be converted to monitoring wells 
at a later date However, since no contamination was found in the groundwater 
or soil samples, monitoring wells were not installed The boreholes were grouted 
at the completion of sampling 

3.2..2..4 Summary o f  Laboratory Methods. 

Near-surface soil samples collected from hand-auger borings within the former 
footprint of the pond were analyzed for metals using EPA Method SW60108, 
pesticides using EPA Method SW 8081A, PCBs using EPA Method SW 8082, 
VOCs using EPA Method SW8260B, and SVOCs using EPA Method 8270C No 
subsurface soil samples were collected for laboratory analysis from the two 
continuously cored boreholes (21MW2 and 21 MW3) 
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Depth-discrete groundwater samples were collected during drilling from the two 
proposed monitoring wells (21 MW2 and 21 MW3) These depth-discrete 
groundwater samples were analyzed for VOCs using EPA Method 82608, 
pesticides using EPA Method SW8081A. PCBs using EPA Method SW8082, 
metals using EPA Method SW6010B and general minerals Depth-discrete 
groundwater samples indicated that no contamination was present in the 
groundwater beneath the site, and the Air Force and regulators agreed not to 
install additional groundwater monitoring wells 

3,2,3 Physical Site Conditions 

3.2,.3 I Surface Features 

Site 21 and the surrounding area is part of the Perris Valley floor, with a relatively 
gentle slope to the east of approximately 30 to 40 feet per mile (USGS Perris 
7 %minute quadrangle, 1967a) Prior to the initial phase of the OU4 
investigation, the berm that was present during the OU1 investigation had been 
removed, the site had been leveled, and the area was being used as a 
commercial sod farm The sod farm was irrigated with reclaimed water from the 
Moreno Valley Wastewater Treatment Plant During a site visit in June 2003, it 
was observed that the site is now part of a landscaped berm and subgrade 
paved parking area for warehousing trucks for the Ross Department Stores 
Warehouse Distribution facil~ty that currently occupies the site and adjacent land 

.3..2..3.2 Stratigraphy., 

Site 21 surface soils consist predominantly of fine-grained silty sand and sandy 
silt with some clay During the collection of hand-auger samples, it was noted 
that the soil had been disturbed to a depth of 2 to 3 feet as a result of the grading 
that had taken place to remove the berm and to grade the area flat Two 
continuous borings drilled as part of the groundwater investigation showed that 
from the surface to 200 feet bgs, the soil was dominated by alternating layers of 
silty sand and sandy silt Occasional thin lenses of poorly graded to well graded 
sands from 1 to 6 feet thick occur at depths of 40 to 100 feet bgs From a depth 
of 100 to 205 feet (total depth of the boreholes), the dominant soil type is silty 
sand with varying amounts of clay In borehole 21MW2, a fairly thick sequence 
of clean sand (both poorly graded and well graded) was present from 113 feet to 
144 feet bgs (31 feet thick) However, this thick sand unit was not seen or found 
in borehole 21 MW3, indicating that these layers are laterally discontinuous 
Bedrock (granitic rock) was not encountered in either of the continuously cored 
boreholes 

3.2 3,3 Groundwater 

Groundwater occurred beneath the site in 1993 at a depth of approximately 
190 feet Depth to water in 199'7 was approximately 165 feet In 1998, depth to 
water in 21MW2 and 21MW 3 was identified at approximately 155 feet bgs The 
thickness of the saturated alluvium and weathered bedrock is unknown At 
varying depths, the thin, finer-grained strata may act as local confining beds 
within the alluvium, but typically these beds are not laterally continuous No 
additional monitoring wells were installed during the OU4 RI because depth- 
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discrete groundwater samples collected during drilling did not indicate that 
groundwater contamination was an issue at the site 

3,,2,,4 Nature and Extent of Contamination 

Characterization at this site included depth-discrete groundwater sampling during 
drilling and shallow hand-auger soil borings to the depth of the former pond 
substratum Analytical results indicated that no significant concentrations of 
contaminants were present that warranted further investigation or clean up 
actions Complete analytical data are included in Appendix A 

3..2.41 Soil Contamination., 

Surface soil samples collected at Site 21 indicate that several VOCs. SVOCs, 
pesticides, and metals were present at the site (Table 3-4) Organic compounds 
and pesticides were detected at low concentrations Analytical results show that 
antimony was not detected above the reporting limits (RL) (1 0 1 to 11 4 mglkg) or 
the method detection limit (MDL) (1 8 to 2 1 mglkg) in any sample collected at 
Site 2 1  Arsenic was detected above the MDL (22  to 2 5 mglkg) in 7 of 
22 samples but was not detected above the RL of 40 2 to 45 6 mglkg Beryllium 
was detected in all samples above the MDL. (0,080 to 0 091 mglkg), but no 
samples had concentrations above the RL of 1 0  to 1 1  mglkg Comparing 
inorganic compounds with background samples collected during the OU2 
investigation, it appears that aluminum, total chromium, cobalt, copper, iron, 
magnesium, manganese, nickel, potassium, sodium, vanadium, and thallium are 
present at Site 21 above their respective background concentrations Arsenic, 
molybdenum, and silver were also detected at Site 21 but at concentrations 
consistent with background levels established for OU2, 

3.2 4.2 Groundwater Contamination. 

Screening level groundwater samples collected during drilling had trace levels of 
methylene chloride and chloroform present in some samples at levels typically 
between the RL and the MDL The detected concentrations of methylene 
chloride and chloroform are below both drinking water PRGs and established 
Federal MCLs Neither methylene chloride nor chloroform was detected in 
subsurface soils suggesting other potential sources for their occurrence in 
groundwater, Methylene chloride is a common laboratory contaminant In 
addition, various inorganics were detected at concentrations above the RL 
(Table 3-5) Alkalinity ranged from 142 to 230 mg/L in the six samples collected 
Chloride was detected at concentrations ranging 146 to 227 mg1L and sulfate 
was present at concentrations ranging from 20 3 to 120 mglL TDS ranged from 
449 to 763 mglL and hardness ranged from 232 to 616 mglL 

Groundwater monitoring well 21 MW1 which was installed during the OU1 RllFS 
was sampled by Tetra Tech for 9 quarters (Fall 1996 through Winter 1998-1999) 
for VOCs and 2 quarters of sampling for general minerals and metals (Fall 1996 
through Winter 1996-1997) Based on analytical results for inorganics, the 
analysis of groundwater samples for metals was discontinued after two quarters 
of sampling because metals were not determined to be a contaminant of concern 
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Tab le  3-4. Si te  21 Analy t ica l  Resu l t s  for Soil 
I I I I I I I I 

Chemical 
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Volatile and Semi-volatile Oraanic Chemicals (Method 82608 and 8270CI 

Number 
of 

Detects 

4,4'-DDE 
4,4'-DDT 
alpha-Chlordane 
gamma-Chlordane 

Note: Sample size does not include field or laboratory quality control samples 
Residential Preliminary Remediation Goals are based on cancer risk or non-carcinogenic heaith effects '" U S EPA October 2002. List of Preliminary Remediation Goals - = No data or not applicable 

mglkg = milligrams per kilogram 
DDE = P,P-dichlorodiphenyi dichloroethylene 
DDT = P.P-dichlorodiphenyi trichlorothylene 
PRG = Preliminary Remediation Goal 
UTL = Upper Tolerance Limit 

5% 
9% 
5% 
9% 

Sample 
~ i z e ' ~ '  

1 
2 
1 
2 

1.25E-02 
4.90E-04 
6.20E-04 
8.20E-04 

22 
22 
22 
22 

Freq 
of 

Detects 

2.50E-02 
1.80E-02 
7.50E-03 
7.50E-03 

Minimum 
(mglkg) 

-- 
-- 
-- 
-- 

Maximum 
(mglkq) 

1 .72E+00 
1.72E+00 
1.62E+00 
1.62E+00 

Background 
UTL Conc 

(mglkg) 

.. 

3.61E+01 
3.52E+01 
3.52E+01 

Carcinogenic 
PRG'~) (mglkg) 

Non-carcino- 
genic PRG'~) 

(mglkg) 



discrete groundwater samples collected during drilling did not indicate that 
groundwater contamination was an issue at the site 

3.2.,4 Nature and Extent of Contamination 

Characterization at this site included depth-discrete groundwater sampling during 
drilling and shallow hand-auger soil borings to the depth of the former pond 
substratum Analytical results indicated that no significant concentrations of 
contaminants were present that warranted further investigation or clean up 
actions Complete analytical data are included in Appendix A 

3,24 .1  Soil Contamination., 

Surface soil samples collected at Site 21 indicate that several VOCs, SVOCs, 
pesticides, and metals were present at the site (Table 3-4) Organic compounds 
and pesticides were detected at low concentrations Analytical results show that 
antimony was not detected above the reporting limits (RL) (10 1 to 11 4 mglkg) or 
the method detection limit (MDL) (1 8 to 2 1 mglkg) in any sample collected at 
Site 21 Arsenic was detected above the MDL (2 2 to 2 5  mglkg) in 7 of 
22 samples but was not detected above the RL of 40 2 to 456 mglkg Beryllium 
was detected in all samples above the MDL. (0 080 to 0 091 mglkg), but no 
samples had concentrations above the RL of 1 0  to 1 1 mglkg Comparing 
inorganic compounds with background samples collected during the OU2 
investigation, it appears that aluminum, total chromium, cobalt, copper, iron, 
magnesium, manganese, nickel, potassium, sodium, vanadium, and thallium are 
present at Site 21 above their respective background concentrations Arsenic, 
molybdenum, and silver were also detected at Site 21 but at concentrations 
consistent with background levels established for OU2, 

3.24.2 Groundwater Contamination.. 

Screening level groundwater samples collected during drilling had trace levels of 
methylene chloride and chloroform present in some samples at levels typically 
between the RL and the MDL The detected concentrations of methylene 
chloride and chloroform are below both drinking water PRGs and established 
Federal MCLs Neither methylene chloride nor chloroform was detected in 
subsurface soils suggesting other potential sources for their occurrence in 
groundwater Methylene chloride is a common laboratory contaminant In 
addition, various inorganics were detected at concentrations above the RL 
(Table 3-5) Alkalinity ranged from 142 to 230 mglL in the six samples collected, 
Chloride was detected at concentrations ranging 146 to 227 mglL and sulfate 
was present at concentrations ranging from 20 3 to 120 mglL TDS ranged from 
449 to 763 mglL and hardness ranged from 232 to 616 mglL, 

Groundwater monitoring we11 21 MW1 which was installed during the OU1 RllFS 
was sampled by Tetra Tech for 9 quarters (Fall 1996 through Winter 1998-1999) 
for VOCs and 2 quarters of sampling for general minerals and metals (Fall 1996 
through Winter 1996-1997) Based on analytical results for inorganics, the 
analysis of groundwater samples for metals was discontinued after two quarters 
of sampling because metals were not determined to be a contaminant of concern 
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Table 3-4. Site 21 Analytical Results for Soil 

I I I I I I I I 

- = No data or not applicable 
rnglkg = milligrams per kilogram 
DDE = P.P-dichlorodiphenyl dichloroethylene 
DDT = P.P-dichlorodlphenyl trichlorothylene 
PRG = Preliminarv Remediation Goal 
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Table 3-5. Site 21 Analytical Results for Groundwater 

Notes: EPA tap water PRG for Chrom~um ill 
EPA tap water PRG for Chromlum VI 

mglkg - m ~ l l ~  rams per k~lo ram -- - No ?ata or not app9icable 
IL = mlcro rams per I er 

G = USE?A Region IX Prel~m~nary Remediation Goal 
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at Site 2 1  VOC analysis was discontinued afler 9 quarters of sampling because 
the level of contamination was minor and sporadic 

3 2 . 4  3 Site Characterization Summary 

Based on soil samples collected at Site 21 during the OU1 and OU4 field 
investigat~ons, contamination at Site 21 was limited to low concentrations of 
inorganic constituents in shallow subsurface soils During a preliminary site walk 
completed in October 1997, the site had been graded and the bermed areas that 
were present during the OU1 investigation had been removed Approximately 
2 to 3 feet of fill (possibly from the berm) was deposited on top of the original 
ground surface A site visit in June 2003 showed that the site has been 
completely redeveloped into a Ross Department Store Warehouse Distribution 
Facility, and no evidence of the effluent pond could be identified in the field 

3.25 Potential Migration Pathways 

Transport mechanisms of concern at Site 21 are those that act upon subsurface 
soils Contaminant transport via air pathways is not a major concern, as the soils 
in question were buried beneath 2 to 3 feet of fill In addition, as a result of 
recent development, impacted soils have been graded and mixed, and currently 
lie below the landscaped berm at 5 to 6 feet below grade or are covered with 
asphalt beneath a parking apron Potential migration pathways may include 
direct contact with soil as a result of trenching or other excavation activities, but 
exposure levels associated with current workers are nonexistent since overlying 
fill material and asphalt paving preclude direct contact With the recent 
redevelopment, it is highly unlikely that the site would be used for residential 
development 

Site 21 has a limited capacity to transport site contaminants from the subsurface 
to the groundwater This transport method is limited to leaching of inorganic 
constituents from soils and transport into groundwater beneath the site via 
infiltration of precipitation Groundwater is encountered at depths over 150 feet 
bgs The degree of infiltration is severely limited in areas of asphalt paving With 
much of the area paved in asphalt and future residential development unlikely to 
cause significant disturbance of ground surface, transport mechanisms are 
limited at the site 

3 2 6  Risk Assessment 

Several VOCs and SVOCs were detected in surface soil at Site 21 in addition to 
pesticides As shown in Table 3-4, all detected VOCs, SVOCs, and pesticides 
were below residential PRGs as defined by U S EPA Region IX (October 2002) 
Of the 23 inorganic compounds analyzed, 22 were routinely detected Of the 
22 detected inorganic compounds, only iron and thallium were at levels above 
both the March AFB background levels and residential PRGs (unrestricted reuse 
levels) 

Subsurface Soi ls  Carcinogenic risk and hazard evaluations of subsurface soils 
for Site 21 were estimated for both the residential and industrial worker receptors 
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(Table 3-6) Although future residents are highly unlikely to reside on-site, 
estimation of their risk allows for the assessment of future land-use restrictions 
Risk from each chemical of potential concern (COPC) was assessed by taking 
the ratio of the exposure point concentration (EPC) to the respective PRG (with 
an additional factor of 10-"or carcinogens) For subsurface soils, EPCs were the 
lower value between the maximum detection and the calculated 95% upper 
confidence limit (UCL) of the mean (Table 3-6) The potential risk from exposure 
to all COPCs is presented by summing the risks of each chemical The risk 
attributable to background levels of inorganic constituents is also presented 

Carcinogenic risk to the theoretical resident from subsurface soils is 8 x l o 6  
While exceeding loK, this risk estimate is within EPA's acceptable risk range of 
10.~ to lo4  (Table 3-6) The potential risk to the future industrial worker is 
reduced to slightly above 10" Most ( i e ,  75%) of this risk is due to background 
levels of arsenic For exposure to non-carcinogens, iron and thallium pose a 
slight non-carcinogenic hazard based on levels of these analytes in subsurface 
soils The residential reasonable maximum exposure (RME) hazard index (HI) is 
6, which slightly exceeds the target HI of 1 However, the industrial HI index at 
Site 21 due to iron and thallium is below 1 0 

Arsenic was detected at levels above the residential PRG, but was determined to 
be within the range of background concentrations o b s e ~ e d  at March AFB iron 
and thallium were also detected at levels above the residential PRGs However, 
because iron was only slightly higher than background levels for March, it may be 
interpreted to be within background levels 

In a detailed study of inorganics at McClellan AFB near Sacramento, California, 
arsenic, lead, thallium, antimony, and cadmium concentrations analyzed by EPA 
Method SW6010 were recognized as potentially problematic In detailed studies 
on thallium, false-positive thallium data were determined to be caused by 
aluminum interference As reported at McClellan, thallium concentrations using 
SW6010 analytical techniques were artificially increased because of the 
interference from high aluminum concentrations in soil (Jacobs Engineering 
Group, Inc , 1998) Jacobs Engineering Group demonstrated that as aluminum 
concentrations in soil samples analyzed by Method SW6010 increased, there 
was a corresponding increase in thallium concentrations reported However, 
when comparing the thallium concentrations reported from the SW6010 analysis 
with thallium concentrations obtained from the same samples using method 
SW7841 (specific for thallium), the thallium concentrations were considerably 
different In samples containing aluminum concentrations of 2,200 mglkg to 
4,870 mglkg, thallium was reported at 16 1 mglkg to 28 2 mglkg using Method 
SW6010, whereas thallium concentrations ranged from 0 141 mglkg to 
0467 mglkg using Method SW7841 In soil samples containing aluminum at a 
concentration of 29,100 mglkg, thallium was reported at 202 mglkg using Method 
SW6010 and was reported at 0,687 mglkg using Method SW7841 For March 
Site 21, aluminum concentrations range from 12.500 mglkg to 25,600 mglkg 
Therefore, high concentrations of aluminum in March Site 21 soil are likely 
causing anomalously high thallium concentrations due to aluminum interferences 
in the SW6010 analytical method To further support the questionable thallium 
results, there has been no known source for thallium on March AFB If the 
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treated wastewater were contributing to increased thallium concentrations at Site 
21, investigations at other similar sites (Site 23, Site 16, the current wastewater 
treatment plant) would have identified thallium as a chemical of concern 
Therefore, the thallium concentrations identified in Site 21 soil samples are 
interpreted to be anomalously high resulting from interference of aluminum in the 
SW6010 analytical method Therefore thallium should not be considered a 
chemical of concern at Site 21 

Other compounds in the soil samples were either not detected or detected at 
levels well below their respective residential PRGs PCBs (analyzed by EPA 
Method 8082A) were not detected in any soil sample 

Uncertainty Analysis 
Uncertainties and limitations are inherent in the risk assessment process The 
level of certainty in the risk estimate depends upon the quality of data and 
models used to identify COPCs, calculate representative concentrations in soils, 
accurately estimate contaminant doses, and develop toxicity values 
Contaminant doses and toxicity information are combined in generating 
residential and industrial PRGs Discussion of some of the uncertainties inherent 
in the risk assessment focus on key factors believed to influence the risk 
assessment process and application to risk management activities Uncertainties 
involved in each major step of the risk assessment process (i e , exposure 
assessment, toxicity assessment, and risk characterization) are discussed 
separately below 

Uncertainties in Exposure Assessment. Uncertainty in the exposure 
assessment is a function of several factors, including but not limited to, the 
completenesslrepresentativeness of the site data, identification of COPCs, 
assumptions regarding actual current andlor future site land use, and the 
identification of relevant receptors and the levels of exposure as a result of their 
activities 

Risk estimates require knowledge of how, and to what degree, persons are or 
become exposed to site contaminants Current and potential future uses of the 
site determine the manner and degree of exposure Land use assumptions are 
selected to realistically characterize current and future site use and evaluate the 
need for possible land use restrictions by comparing concentrations against the 
most stringent use ( i e  , residential use) While the most realistic scenario for 
Site 21 is its ongoing use for industriallcommerciaI purposes, the assumption of 
residential use certainly overestimates risk but provides useful information in 
identifying the need for a potential deed or land use restriction, 

For each selected land use, various exposure factors or parameters are included 
in algorithms that calculate the receptor-specific PRGs The exposure 
assessment involves numerous assumptions and assigned values for these 
factors For many of these factors, an assigned value represents the best 
estimate for the variability seen in a range of possible values In protective 
PRGs, EPA Region IX has used standard conservative values for many of the 
exposure parameters to provide the necessary protectiveness of the resulting 
screening values Conservative assumptions for many of the exposure 
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parameters lead to a multiple level of protection in producing a highly protective 
screening value 

In summary, based on the assessment of sampling, land use, receptor selection, 
and associated activities and exposure factors, the exposure assessment is 
believed to overestimate risk 

Uncertainties in Toxicity Assessment. EPA's methodology for toxicity 
assessment was specifically designed to ensure that estimates of toxicity are 
protective of human health Because uncertainties exist in the toxicity 
assessment process, numerous conservative (health-protective) approaches are 
used, so as not to underestimate dose-response or hazard potential These 
health protective measures include: 

. Uncertainty factors are 10 to 10,000 for non-carcinogenic reference 
doses (RfDs) 

Animal carcinogens are assumed to also cause cancer in humans 

. Humans are assumed to be more sensitive than the most sensitive 
laboratory species 

Carcinogens are assumed to not have a threshold 

For non-carcinogens, RfDs are developed using animal data that must be applied 
to human receptors for the risk assessment The process typically involves 
application of several uncertainty factors (UFs) and modifying factors to animal 
test data that lower the RfD given extrapolation from animal tests to human 
health risk assessment For instance, UFs of 10 are oflen applied to animal data 
to reduce a threshold dose ten-fold to arrive at the RfD Overall, it is common to 
utilize toxicity factors that mathematically reduce toxicity data by factors of 
1,000 or more in order to ensure protectiveness For example, the UF for 
thallium is 3,000 This application of the UFs is likely to overestimate non- 
carcinogenic toxicity 

For carcinogens, EPA uses a conservative mathematical model, the linearized 
multistage model, for low-dose extrapolation Because it conservatively predicts 
a higher cancer risk for a given dose than other models, the linearized multistage 
model establishes a higher toxicity value for carcinogens than other models 
Additionally, EPA identifies the cancer toxicity value or slope factor as the 95% 
UCL on the slope of the resulting dose-response curve By using the 95% UCL 
of the slope, a 95 percent chance exists that the true slope of the dose-response 
curve (i e ,  toxicity value) is lower Therefore, this model provides a 
conservative (protective) estimate of cancer risk at low doses and is likely to 
overestimate the actual cancer risk 

Uncertainties i n  Risk Characterization. EPA guidance indicates that HQs 
resulting from various multiple chemicals should be considered additive (EPA 
1989) In the absence of supporting data for synergy or antagonism, the 
assumption of additivity, most oflen exhibited when toxic chemicals affect the 
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same target organs or biochemical pathways, could overestimate or 
underestimate potential cancer risk or HQs for receptors 

3,,2,7 Conclusions 

'The primary contaminants of concern at Site 21 included metals, VOCs, and 
pesticides Held in the effluent pond as treated wastewater from the base, the 
effluent was used for irrigation of the surrounding agricultural land The 
boundaries of the effluent pond were physically well defined by a berm during the 
1993 OU1 RIIFS, and the site covered an area of approximately 2 acres During 
the OU1 RI, the site was used by private parties for illegal dumping The site 
was cleaned up prior to the becoming part of the sod farm in 1998 and it was 
reported that the County of Riverside oversaw the cleanup Following the filed 
investigation for OU4 RI, the property was sold and the site is currently part of a 
Ross Department Stores warehouse distribution facility 

Recent site visits and background investigations at Site 21 reveal that the former 
effluent pond has undergone redevelopment at least twice since the original OU1 
investigation was performed Between the OU1 investigation (1 993) and the 
OU4 investigation (1998), the berms that were present to hold the treated effluent 
had been removed and the area was leveled and became part of the adjoining 
sod farm Between 1998 (when the OU4 samples were collected) and currently, 
the property was sold and redeveloped into a large warehouse distribution 
facility According to grading plans for the construction of the warehousing 
facility, the area of the former pond has been extensively graded and resulted in 
a landscaped berm approximately 6 feet above grade on the west side of the 
former pond A truck parking area approximately 8 feet below grade is situated 
on the east side of the former pond With the extensive grading that has 
occurred at the site, no evidence of the former pond can be observed In 
addition, a Phase I Site Assessment conducted by URS Corporation in 2001 did 
not identify any potential environmental conditions within the former effluent pond 
area, 

Additional characterization of surface and shallow subsurface soils was 
evaluated as part of the OU4 investigation to confirm the presence or absence of 
contaminants and to define the lateral and vertical extent of contamination Soil 
samples were analyzed for metals, pesticides, PCBs, and VOCs Results 
indicated that all VOCs, pesticides, PCBs, and most detected metals were at 
concentrations well below the residential PRGs Arsenic concentrations 
exceeded EPA residential PRGs but were considered within the range of 
background concentrations for this metal at March AFB It was concluded that 
arsenic was not the result of anthropogenic sources Iron and thallium were the 
only metals detected at levels above the residential PRGs and above 
background levels 

Assuming the concentrations for thallium using EPA Methods 6010 are correct, 
thallium exceeds the residential hazard level but is well below the industrial level 
These risk values were calculated using conservative methods and assume 
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exposure to subsurface soils during or subsequent to excavation activities The 
likelihood of extended exposure to these excavated soils is low The hazard 
estimate for thallium under either the residential or industrial exposure scenario is 
well below typical action levels for remediation Due to the uncertainty 
surrounding the PRG for thallium (especially its toxicity), true hazard from 
thallium is almost assuredly lower If one were to assume the high thallium 
values are the result of interference with high aluminum values as suggested 
above, the risk from thallium would likely be non-existent In addition, because 
the site has undergone considerable redevelopment, the levels of iron and 
thallium currently present at the site are not anticipated to pose much risk 
Based on these conclusions, the recommended remedial action alternative for 
soil at Site 21 is No Further Action (NFA) 

3,2,,8 Recommendations 

Based on the levels of contamination detected and the fact that the site has been 
completely redeveloped into a warehouse distribution facility, Site 21 is 
recommended for NFA 

3.,3 SITE 41 

33..1 Site Background 

Site 41, the former Hawes Radio Relay Station, is located approximately 1 mile 
south of State Highway 58 and 11 miles east of Kramer Junction (the intersection 
of State Highway 395 and State Route 58) in San Bernardino County, California 
(Figure 3-3) The Air Force leased an approximate 315-acre parcel from the 
Bureau of L.and Management (BLM) in 1966 for construction and operation of a 
radio relay station (Figure 3-4) The station facilities included a septic system, 
storage tanks for water and petroleum products, four miles of runway, a radio 
tower, a water well, an aboveground bunker, and several support buildings 
(Figure 3-5) The Air Force closed the station in the mid-1980s, and most of the 
equipment and structures were subsequently vandalized or stolen Destruction 
of the water supply well, and removal of underground storage tanks (oil, water, 
and septic) were performed by Tetra Tech (1998b) The two underground diesel 
tanks were removed by CKY (1996) Structures currently remaining at the site 
include the concrete bunker and the former airfield (Tetra Tech, 1998b) 

3 3. I .  I Previous Investigations. 

Investigations and removal actions were conducted intermittently between 
February 1995 and April 1996 and included a survey of asbestos-containing 
material (ACM) and lead-based paint; removal of identified ACM; destruction of 
the on-site water supply well; removal of underground structures such as oil, 
diesel, water, and septic tanks; confirmation soil sampling; and removal of 
contaminated soil The ultimate goal was to achieve site closure for the property 
transfer from the Department of Defense back to Bureau of Land Management 

(BLM) 
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Specific investigations and activities included the following: 

Geophysical Survey A magnetometer survey of the site was conducted in 
February and March 1995 to locate possible disposal sites where metallic debris 
may have been buried An area approximately 3,500 feet by 4,000 feet 
(321 acres) centered on the bunker was included in the survey This area was 
divided into 500- by 500-foot square blocks and individually surveyed Major 
sources of anomalies were anchor blocks, antenna guy cables, outlying building 
foundations, utility vaults, and utility corridors leading from the bunker Several 
small anomalies were mapped, which had no obvious surface or known 
underground source, but because they were located within the area of the 
antenna ground plane were not likely to have been disposal areas An area in 
the northeast portion of the site had high amplitude magnetic anomalies and 
associated electromagnetic anomalies, but no visible sources The area had 
been extensively graded due to its location beneath the former runway The area 
is suspected to contain buried metallic objects No other unidentified anomalies 
were identified within the site boundaries The Base Closure Team (BCT) 
approved the site closure report in 1998 (Scandura, 1998, and Broderick, 1998) 

Asbestos and Lead-Based Paint Sampling. An asbestos survey of the bunker 
(interior and exterior) was performed in August 1995 per USEPA Interim Method 
600lM4-82-020, December 1982 (polarized light microscopy) Materials 
identified as ACM included floor tile, mastic, thermal system insulation, roofing 
material, exterior taringlfelt, taping material, gaskets; and several areas of debris 
(Tetra Tech, 1998b) 

The lead-based paint survey was performed in August 1995 Paint chips were 
collected, sealed in ZiplocTM bags, labeled, and analyzed for total lead by EPA 
Method 6010 Removal of lead-.based paint was not performed, but debris 
containing lead-based paint was removed from the site (Tetra Tech, 1998b), 

Asbestos Abatement and Debris Removal Abatement of identified ACM was 
performed during October 1995 according to Occupational Safety and Health 
Administration and EPA regulations Friable materials were double-bagged, 
placed in a piastic-lined roll-off bin, and transported to a Class Ill landfill (Azusa 
Land Reclamation in Azusa, California) A total of 96 6 tons of ACM were 
removed and properly disposed Removal activities were performed in Level C 
personal protective equipment (PPE) Air samples were collected prior to, 
during, and following abatement activities (Tetra Tech, 1998b) 

Approximately 16 tons of debris (including materials coated with lead-based 
paint) were removed and properly disposed at Azusa Land Reclamation A total 
of 112 tons of broken concrete were removed and transported to Service Rock 
Products in Barstow, California, for recycling Guy wire cable totaling 42 tons 
was removed and transported to American Metal Recyclers (AMR) in Ontario, 
California, for recycling (Tetra Tech, 1998b) 

The floor and trenches in the bunker generator room were oil-stained beneath 
the former generator locations These areas were scraped clean of oil, and 
cleaned with a citrus-based solvent The trenches were filled to grade with pea 
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gravel Removed material was placed with stockpiled soil from other 
excavationlremoval activities performed at the site (Tetra Tech, 1998b), 

Underground Storage Tank Removal The following paragraphs detail site 
investigations and removal actions in relationship to former USTs at the Hawes 
Facility UST removal actions were conducted by Tetra Tech, lnc , in 1995 and 
by CKY, lnc , in 1996 

Oil Tanks Two 700-gallon USTs along with product lines and concrete support 
slabs from the west side of the bunker were removed in October 1995 by Tetra 
Tech, lnc ('Tetra Tech, 1998b) Residual sludge and liquids were removed from 
the tanks, and the tanks were cleaned on site The tanks were then transported 
to AMR for recycling A total of 160 tons of petroleum-stained soils were 
removed from beneath the tank and product lines The soil was stockpiled on 
site for later characterization and disposal Following excavation, soil samples 
were collected from the floor and walls of the excavation The excavation was 
then backfilled with pea gravel and covered with native soil (Tetra Tech, 1998b) 

Analytical results from soil samples indicated residual contamination was present 
in the northeast and southeast sidewalls of the excavation and beneath the south 
tank concrete slab The volume of hydrocarbon-affected soil in excess of 
1,000 mglkg TPH was estimated at 500 cubic yards CKY, lnc , re-excavated the 
backfilled tank cavity in April 1996 to remove the remaining contaminated soil 
Approximately 353 cubic yards (135 tons) of contaminated soil were removed, 
transported to March AFB for disposal in the lined waste cell at IRP Site 6, 
Confirmation soil samples were collected and analyzed for total recoverable 
petroleum hydrocarbons (TRPH), TPH, aromatic hydrocarbons, and halogenated 
volatile organics Sample results indicated only TRPH (430 mglkg) and TPH as 
diesel (716 mglkg) were present in three samples No other analytes were 
detected (Tetra Tech, 1998b and CKY. 1996) 

Water Tanks Two 10.000-gallon water tanks were removed from the sides of 
the bunker during October 1995 Approximately 5.000 gallons of water was 
removed from each tank and pumped onto an area of bare ground about 150 feet 
from the bunker The tanks were transported to AMR for recycling Two soil 
samples were collected from beneath each tank and analyzed for cadmium, 
chromium, lead, nickel, zinc, VOCs, and TPH Elevated levels of TPH 
(2,210 mglkg in the oil range) were reported from the southeast end of the 
excavation The elevated TPH is possibly due to the asphaltic coating covering 
the tanks Chromium, nickel, and zinc were found at relatively low 
concentrations, but cadmium and lead were not detected (Tetra Tech, 1998b) 

Se~t ic  Tank A concrete septic tank, concrete distribution box, and four concrete 
leaching wells were excavated and exposed in October 1995 The leaching wells 
were 4 feet in diameter and 35 feet deep One of the wells was completely filled 
with soil, one was filled with soil to within 2 feet of the top, and two wells were 
empty The septic tank, distribution box, and leaching well lids were removed 
and transported to Service Rock Products for recycling The two empty wells 
were filled with concrete slurry, and the excavation was filled with native material 
to grade and compacted (Tetra Tech, 1998b) 
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Ten soil samples were collected from the excavation and analyzed for cadmium, 
chromium, lead, nickel, zinc, VOCs, and TPH Results showed one sample with 
elevated TPH (46 mglkg in the oil range) and two samples with elevated TPH 
(2 4 and 2 1 mglkg in the diesel range) Chromium, nickel, and zinc were found 
at relatively low concentrations, but cadmium and lead were not detected (Tetra 
Tech, 1998b) 

Diesel Tanks Eight slant borings were installed at a 30' angle from vertical to 
collect soil samples from beneath the two 50,000-gallon diesel USTs during 
October 1995 The soil samples were analyzed for VOCs, TPH, and 
organochlorine pesticideslPCBs Acetone and methyl ethyl ketone (MEK) were 
detected in some samples, but are considered laboratory contaminants due to 
their reported presence in the method blank TPH concentrations of up to 
11 mglkg (diesel) were detected in samples collected from the southern end of 
the tank excavation (Tetra Tech, 1998b) 

The access vaults were also removed at this time and transported to Service 
Rock Products for recycling Stained soils were observed at the bottom and in 
the sidewalls near the north and center vaults of the west tank, most probably 
originating from observed holes in the product lines (Tetra Tech, 1998b) 

CKY, lnc , excavated and removed the two USTs during March 1996 
Approximately 500 gallons of residual fuel were removed from the tanks and 
product lines, and transported to the DemennolKerdoon recycl~ng facility in 
Compton, California The tanks were cleaned on-site, and transported to AMR 
for recycling Approximately one ton of product lines were transported to 
Fontana, California, to be cleaned, then transported to AMR for recycling 
Approximately 1,300 tons of contaminated and potentially contaminated soils 
from the excavation were transported to March AFB and disposed in the lined 
waste cell at Site 6 (Tetra Tech, 19986 and CKY, 1996) 

CKY collected soil samples from the floor and sidewalls of the excavation These 
samples were analyzed for TRPH, TPH, and aromatic hydrocarbons Two 
samples that had a fuel-like odor were analyzed for halogenated volatile 
organics Based on results of these analyses, the tank excavation was over- 
excavated and re-sampled Residual contamination of up to 13,000 mglkg at 
28 feet bgs was identified in the southern portion of the excavation (Tetra Tech, 
1998b and CKY, 1996) 

The RWQCB requested that a subsurface investigation be conducted in this area 
to assess the horizontal and vertical extent of contamination Three vertical 
boreholes were installed on May 8, 1996 to 40 feet bgs in the area A reported 
regional hardpan was encountered in the boreholes at about 35 to 40 feet bgs 
that consisted of a well-cemented sandy soil Beneath this layer, sand extends 
to a perched water table encountered in surrounding sites at 100 to 150 feet bgs 
Soil samples from each borehole were collected from 15, 20, and 25 feet bgs 
Analysis of these samples for TPH reported results less than the reporting limit of 
2 5 mglkg in all samples, indicating the extent of contaminated soil is localized at 
the southern end of the excavation Estimates of the amount of residual 
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contaminated soil was about 220 cubic yards (Tetra Tech, 1998b and CKY, 
1996) 

Stockpile Sampling The following paragraphs detail stockpile sampling in 1995 
and 1996 

Stockpiles (19951 The soils removed from each excavation were segregated 
into individual stockpiles for proper characterization and disposal Composite soil 
samples were analyzed for cadmium, chromium, lead, nickel, zinc, TPH, and 
VOCs Results indicate relatively low concentrations of chromium, lead, nickel, 
and zinc, but no cadmium was detected TPH results of up to 2.300 mglkg 
(diesel) and 4,100 mglkg (oil) were reported Soils were transported to the 
McKittrick facility for treatment (Tetra Tech, 1998b) 

Stockpiles (19961 Soils removed from the oil tank and diesel tank excavations 
were stockpiled on site for characterization and disposal Samples collected 
from the stockpiles were analyzed for TRPH, TPH (diesel), and aromatic 
hydrocarbons TRPH results of up to 11,999 mglkg and TPH of up to 
13,000 mglkg were reported Stockpiled soils were then transported to March 
AFB and disposed in the Site 6 disposal cell (Tetra Tech, 1998b and CKY, 1996) 

Site Restoration. Site restoration was performed in May 1996 All excavated 
areas were backfilled with clean soils to grade, as approved by the County of 
San Bernardino Department of Environmental Health Services (DEHS) and the 
RWQCB Cavities were backfilled in loose lifts of 8 inches or less in thickness 
Each lifl was compacted to at least 90 percent of the maximum dry density prior 
to addition of the next lifl (Tetra Tech. 1998b) 

Remaining debris (household trash and concrete) and translte pipe were 
transported and properly disposed Debris was disposed of at the Crosby and 
Overton facility in Long Beach, California Transite pipes were disposed at the 
BBK landfill in West Covina, California (Tetra Tech, 1998b) 

Tortoise Monitoring. Tortoise-proof fencing during site activities was 
determined to be impractical due to the large areas impacted, amount of heavy 
equipment used, and large number of persons at the site Tortoise monitoring 
during all site activities was performed, and no encounters with tortoises were 
reported during these activities (Tetra Tech, 1998b) 

3,.3.. f . 2  Previous Recommendations,. 

Based on investigations performed by Tetra Tech, lnc , and CKY, lnc , the Air 
Force recommended closure and NFA at the site The Air Force received a 
"Case Closure" letter from the RWQCB, Santa Ana Region pertaining to the UST 
closures in October 1996 

WPi7121i2004 11:37 AMIIIT-04 Operable Unit 4 Focused Remedial investigation 3-29 
March Air Force Base/Air Reserve Ba.se, California 



3,3,2 OU4 RI lnvestigation 

The OU4 investigation reviewed the existing data and summarized that 
information into this report The objective is to codify the removal actions in the 
OU4 ROD and proceed with final demolition of all remaining facilities at the site 

3..3..2.1 OU4 Objectives., 

The objectives are to summarize the findings from the Tetra Tech and CKY 
investigations and formalize the recommendations 

3. .3.22 Review o f  Field Activities., 

There were no field activities at Site 41 during the OU4 RI 

3.3.2.,3 Variations from the Work Plan. 

This site was not included in the original Work Plan The work conducted during 
this investigation included a literature review and analysis of the existing 
information 

3.3.2.4 Summary o f  Laboratory Methods. 

No samples were collected, and no laboratory analyses were conducted for this 
site 

33.3 Physical Site Conditions 

The Hawes Radio Relay Station is located in a remote area of the Mojave 
Desert, approximately 1 mile south of State Highway 58, and 11 miles east of 
Kramer Junction (intersection of State Highway 395 and State Route 58), in San 
Bernardino County. California The site occupies portions of Township 10 North 
(TION), Range 4 West (R4W). Section 30, and TION, R5W, Sections 26 and 35, 
as shown on the Twelve Gauge Lake and Kramer Hills 15-minute USGS 
Quadrangles (USGS 1973a, 1973b) 

The Hawes site extends across 315 acres of land in the Mojave Desert 
Geomorphic Province as defined by Norris and Webb (1990) The province is 
distinguished by low hills composed of Paleozoic and lower Mesozoic rocks, 
separated by broad alluvial valleys The Mojave Province is cut by a series of 
northwest-trending faults Two of these faults (the Helendale and the Lockhart 
faults) extend to within a few miles on each side of the site The northernmost 
end of the Helendale fault is shown to extend approximately 2 miles to the 
northwest of the site boundary and is shown to displace Quaternaryalluvium 
indicating relatively recent activity Depth to beneficial groundwater is 
approximately 300 feet as measured in the on-site well and inferred from 
geophysical data However, perched zone water is found between 100 and 
150 feet bgs at nearby sites (CKY, lnc 1996) 
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3 3 . 3 . 1  Surface Features. 

The relay station was built on relatively flat topography at an elevation of 
approximately 2,500 feet above MSL The overall topographic slope is gentle 
and to the northeast There are a few natural gullies and man-made drainages, 
ranging in depth from 2 to 4 feet The surface gradient at the site is 
approximately 20 to 40 feet per mile to the northeast Topographically, the area 
consists of well dissected alluvial fans draining northeast towards Highway 58 

3..33..2 Stratigraphy., 

The stratigraphy of the area is typical of alluvial fan deposits in arid terranes 
Soils are dominated by silty sands and sands based on boreholes installed by 
CKY during the removal of USTs at the site in 1995 and 1996 (CKY, 1996) The 
soil is well cemented at about 35 to 40 feet bgs, resulting in very hard drilling A 
regional hardpan soil, approximately 3 to 4 feet thick at a depth of 35 to 40 feet 
bgs is reported in the area Beneath this layer, the sand continues to a perched 
water table that was encountered at nearby sites at 100 to 150 feet bgs (CKY, 
Inc , 1996) Bedrock exposures are present approximately 1 5 miles west of the 
site and approximately 1 mile to the southwest 

3.3.33 Groundwater., 

Perched groundwater exists beneath the site at approximately 100 to 150 feet 
bgs Depth to beneficial groundwater is approximately 300 feet bgs as measured 
by the former on-site production well and inferred from geophysical data 

Until October 1995, the Hawes Site received its water from an on-site production 
well On October 4, 1995, the well was destroyed per State of California and San 
Bernardino County well abandonment requirements (Tetra Tech, 1998b) 

Prior to well destruction, an inspection of the water supply well was conducted 
Upon opening the well lid, the l-inch diameter riser pipe that suspended the well 
pump had separated at the first coupling (20 feet below the top of casing ROC]) 
due to corrosion Approval to leave the pump in the well was obtained from the 
County of San Bernardino DEHS (Tetra Tech, 1998b) 

The well was video surveyed and gamma logged The top of the l-inch riser 
pipe was 136 feet below TOC, and water was 303 feet below TOC Logging 
activities encountered an obstruction or the well bottom at about 470 feet below 
TOC Several attempts to collect a water sample were thwarted as the rope 
suspending the sample bailer continued to snag on the top of the l-inch riser 
pipe Both the County of San Bernardino DEHS and the RWQCB agreed not to 
require sampling of the well prior to destruction (Tetra Tech, 1998b) 

The well was destroyed in October 1995 by filling the well with pea gravel to a 
depth of 92 feet below TOC, native soil to a depth of 25 feet below TOC, and 
concrete slurry from 25 feet below TOC to grade (Tetra Tech, 1998b) 
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3,3,4 Nature and Extent of Contamination 

Remaining site contamination is limited to residual diesel hydrocarbon in soils at 
the southern end of the former diesel UST location Residual contamination is 
documented in the Site Closure Report prepared by Tetra Tech (1998b) 

3 , 3 4 . 1  Soil Contamination., 

The extent of soil contamination remaining at the site is limited to low levels of 
diesel contamination in soil below 20 feet bgs The estimated extent of impacted 
soil is limited to the southern portion of the former diesel tank UST excavation 
(maximum concentration in one soil sample from 28 feet bgs was 13,000 mglkg 
TPH as diesel) Additional boreholes installed to define the lateral and vertical 
extent of contamination showed that the elevated TPH values are limited in 
extent All 18 of the samples collected from three soil borings did not have TPH 
concentrations above the reporting limit of 2 5 mglkg, thus indicating that the 
extent of contamination in the subsurface is limited in extent and did not extend 
far beyond the south wall of the excavation CKY, lnc (1996), estimated 
approximately 220 cubic yards of contaminated soil remained at the site 

3 3 . 4 2  Groundwater Contamination, 

No groundwater contamination was identified in water from the production well 
located on site The former groundwater production well that supplied water to 
the facility was destroyed in October 1995 

3..3.,4..3 Site Characterization Summary., 

Residual contamination is present in the subsurface soil as a result of leaking 
USTs that were present at the site The estimated extent of impacted soil is 
limited to low levels of TPH diesel contamination in the area of the former UST 
locations CKY estimated approximately 220 cubic yards of contaminated soil 
remain at the site at depths between 28 and 35 feet bgs 

3.,3.,5 Potential Migration Pathways 

Residual diesel contamination of soils at depths of over 20 feet bgs at the 
southern end of the diesel UST excavation has a limited probability for transport 
due to the following reasons: 

Contamination is limited to subsurface soils at depths greater than 
20 feet; therefore not a concern with respect to direct exposure to 
human and ecological receptors 

. Remote location of the site and future land use as a natural habitat 

. Low possibility of impact to beneficial groundwater (at 300 feet bgs) 
due to: 

- Low mobility of contaminants identified 
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- Presence of low-permeability soil layer at about 34 feet bgs 

L.ow surface water percolation rates due to low local precipitation 
and high evaporation rates 

For these reasons, remaining site contamination does not threaten natural 
resources, and transport mechanisms are not of concern at the site (Tetra Tech, 
1998b) 

33.,6 Risk Assessment 

No formal risk assessment was required for this site Hydrocarbon impacted soil 
remains at the site at depths greater that 20 feet bgs The naturally occurring 
hard pan identified in soil borings at 35 to 40 feet bgs act as a natural barrier to 
the transport of hydrocarbon impacted soil to the aquifer located at greater than 
300 feet bgs In addition, the arid climate (low annual precipitation and high 
evaporation rates) at the site limits the migration of contamination at depth, 
Therefore, the residual fuel-related contamination present at the site does not 
pose a threat to the groundwater in the area 

3.,3,,7 Conclusions 

The Air Force completed removal of all infrastructure, abandonment of the water 
well, and excavation of contaminated soils associated with the various USTs 
between February 1995 and April 1996, Based on results from these 
investigations and subsequent remedial activities, site closure was 
recommended for the following reasons (Tetra Tech, 1998b): 

. A NFA letter was issued by the RWQCB Santa Ana Region on 
17 October 1996 The closure letter addresses the site investigation 
and remedial action for the former USTs 

. Preliminary closure notification has been received from the 
Department of Toxic Substances Control (DTSC) and U S  EPA 

The only remaining structures are the aboveground bunker and the 
airfield 

All identified underground structures have been removed, and the 
former water supply well has been destroyed 

ACM, materials containing lead-based paint, and trash and debris 
have been removed from the site, 

. Most of the soils contaminated with hydrocarbons have been 
removed 
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The remaining hydrocarbon-contaminated soil in place in the southern portion of 
the former diesel tank excavation is not considered a threat to human health, the 
environment, or groundwater for the following reasons (Tetra Tech, 1998b): 

Contamination is limited to subsurface soils at depths greater than 
20 feet and is therefore not a concern with respect to direct exposure 
to human and ecological receptors, 

The remote location of the site and future land use as a natural 
habitat limit the exposure pathways, 

. There is a low possibility of residual soil contamination impacting 
beneficial groundwater (at 300 feet bgs) due to: 

- Low mobility of contaminants identified 

- Presence of low-permeability soil layer at about 34 feet bgs 

- Low surface water percolation rates due to low local precipitation 
and high evaporation rates 

- Depth to beneficial groundwater is in excess of 300 feet bgs 

3 .38  Recommendations 

The Hawes Site is recommended for NFA In the closure document (Tetra Tech 
1998b), the regulatory agencies agreed that NFA was necessary at the site At 
the request of the BLM, the Air Force will remove all concrete and asphalt to 
6 feet bgs at the site This includes an earth-covered concrete bunker, paved 
areas, concrete antenna anchors, barbed wire fencing, and miscellaneous debris 
remaining from prior removal activities Excavated areas will be backfilled, and 
areas disturbed by demolition activities would be leveled and the soil scarified to 
a depth of 6 inches to relieve soil compaction The Air Force has already 
completed an Environmental Assessment for the proposed action, and the 
document is final 

3..4 SITE 44 

3..4.1 Site Background 

IRP Site 44 is located east of Site 2 and east of the intersection of Graeber and 
Meyer Drives (Figure 3-6) Site 44 includes the 110-foot tall, 200,000-gallon 
Water Tower 407, two large water storage tanks, and several buildings used by 
March ARB water system maintenance personnel IRP Site 44 (Water Tower 
407) utilized a valve controller with a 6-inch mercury pot for water flow control 
Past spills from the mercury pot caused contamination of soils beneath and 
surrounding the valve controller, as confirmed by investigative actions The flow 
controller at Water Tower 407 was located in a subsurface valve box 12 feet 
below grade During a construction project to place a concrete floor in the below- 
grade valve box, approximately 80 cubic feet of soil were removed from the 
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bottom of the valve box and stockpiled south and east of the valve box In 
November 1995, March AFB contracted with Quaternary Investigations, lnc , to 
characterize the valve box and surrounding area for mercury contamination 
Based on the results of initial investigations at Site 44, a remedial action was 
initiated by March AFBIARB 

3.,4 I. I Previous Investigations, 

The initial investigation conducted by Quaternary Investigations, Inc , in 1995 
collected 273 soil samples from various locations within and near the valve box 
No soil was removed at this time IT Corporation was contracted through the 
USACE to provide a Rapid Response Removal Action at the site The goal was 
to remove mercury-contaminated soil from the site to levels that would be 
protective of groundwater and to protect workers that visit the site In March 
1997, remedial actions were begun at Site 44 by IT Corporation 

Excavation Procedures IT excavated the water tower area in accordance with 
the approved work plans This included the excavation of several discrete areas 
around the water tower and proper disposal of the contaminated soil The 
primary soil removal areas were the valve box (Borings B9 and B23), and the 
shallow soil areas near Boring B3 (Boring 814, 819, and Boring 87) (Figure 3-7) 
In addition, surface soils were excavated in areas adjacent to the other borings to 
remove "hot spots" of contamination The excavated soil was segregated and 
packaged for off-site disposal, 

The soil from the valve pit was excavated by hand, using electric spades and 
buckets Excavation activities began by erecting a hoist stand over the valve pit 
and attaching an electric chain hoist to the stand The soil was excavated and 
placed into 10-gallon plastic tubs, which were hoisted out of the p i t  The tubs 
were then moved to a testing area where the soil was screened with an X-ray 
Fluorescence (XRF) meter and dumped into the appropriate storage container 
(segregating visually contaminated soil from soil that was not visually 
contaminated) Afler removal of the muddy soil, the excavation was extended 
further into the native soil at the bottom of the valve pit The valve pit excavation 
was extended down to 20 feet below grade in a 3-foot by 6-foot area surrounding 
borings B-9 and 8-23 Borings B-11, 8-21, and 8-22 were halted at 19 feet bgs 
Boring locations are shown on Figure 3-7 

Surface Soil Excavation Soil contamination outside of the valve box was 
excavated with a backhoe and by hand in approximately 3-foot by 3-foot areas 
Table 3-7 shows the areas that were excavated and the depths indicated: 
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Boring 
B3 
87 
814 
B18 

Width (Feet) 
3 
3 
5 
3 

Depth (Feet) 
4 
11 
3 
2 

Length (Feet) 
3 
6 
3 
3 
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The soil from Boring B-7 (Table 3-7) was excavated with a backhoelloader All 
other borings were excavated by hand The waste soils were properly 
characterized and disposed 

Sample Collection and Analysis Samples were collected in accordance with 
the Chemical Sampling and Analysis Plan (IT Corporation, 1996) The XRF 
meter was used to screen the soil prior to sending a sample for off-site analysis 
This greatly reduced the number of samples requiring analysis by an off-site 
laboratory All confirmation samples and waste characterization samples were 
shipped off-site to V O C  Analytical Laboratory of Glendale. California, for 
mercury analysis using EPA Method SW7471 and for moisture, following proper 
COC requirements outlined in the IT Corporation Work Plan (1996) 

Soil screening at Site 44 was conducted throughout soil excavation operations 
The first soil screening samples were selected randomly from the area 
underneath the water tower These samples were analyzed by the contracted 
off-site analytical laboratory to verify the accuracy and precision of the XRF 
instrument The XRF instrument was used to help guide the total depth of 
excavation Following excavation, confirmation samples were then collected 
from the bottom and sides of each excavation These samples were shipped off- 
site for laboratory analysis 

In addition to the soil screening samples and the confirmation samples, soil 
samples were collected for waste characterization Samples were collected from 
each roll-off bin and from each 55-gallon soil drum These samples were 
shipped off site for analysis by the contracted analytical laboratory 

Site Restoration. Once excavation of the valve pit was completed, the site was 
restored by tilling the excavation with sand (as the shoring was removed) to 
approximately 3 feet below the valve A 6-inch thick concrete floor was installed 
in the bottom of the valve pit Two valve stands were installed under the valve 
and the access ladder was repaired Surface soil excavation areas were 
backfilled with native soil and compacted with the backhoe bucket 

34.1.2  Previous Recommendations.. 

Site 44 was remediated in accordance with the approved work plan (IT Corp, 
1996) Confirmation samples collected in the valve pit indicated that soil 
remaining in the side walls and bottom of the excavation contained residual 
mercury concentrations below the remediation goals established by IT 
Corporation prior to beginning work (>I mglkg mercury) For excavations 
conducted outside the valve pit, residual contamination is below the 70 mglkg 
cleanup criteria established for soil outside the valve pit (IT Corporation, 1997) 
Per IT Corporation's work plan, the remediation goals had been achieved At the 
completion of the soil removal action, the regulators requested groundwater 
monitoring in monitoring wells surrounding the site, 
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3.4,2 OU4 RI Investigation 

The following sections detail OU4 objectives, review OU4 field activities, describe 
variations from the work plan, and summarize laboratory methods, 

3..4..2.1 OU4 Objectives, 

The purpose of the investigation at Site 44 was to evaluate potential threats to 
human health posed by past spills of mercury 

3..4..2.2 Review o f  Field Activities,, 

In 1997, IT Corporation excavated and removed mercury-contaminated soil from 
the valve pit area and from shallow surface soil locations beneath Water Tower 
407 The removal action was conducted in accordance with the Mercury Spill 
Clean Up Work Plan (IT Corporation, 1996) Mercury-contaminated soil was 
removed by hand from the valve pit and the soil was excavated and placed into 
10-gallon plastic buckets and hoisted out of the pit The excavated soil was 
screened with an XRF meter and segregated into contaminated versus non- 
contaminated bins for disposal Surface and shallow subsurface soil was 
removed from areas beneath Water Tower 407 using a backhoe and shovels 
(hand), Once the mercury-contaminated soil had been removed, confirmation 
samples were collected and screened with the XRF If the sample showed that 
the level of mercury contamination was below the cleanup criteria, the sample 
was sent to the laboratory for confirmation and excavation ceased If the sample 
showed levels of mercury above the cleanup criteria using the XRF, additional 
soil was removed until sampling and screening with the XRF showed the cleanup 
goals had been achieved Once mercury had been removed to acceptable 
levels, the site was restored by filling the excavation with sand in the valve pit 
and with native soil in the other excavations A 6-inch-thick concrete floor was 
installed in the bottom of the valve pit 

Excavation and off.-site disposal of mercury-contaminated soils effectively 
remediated the site to target cleanup levels Confirmation samples collected at 
Site 44 confirmed the reduction in mercury contamination to clean up levels 
established in the Mercury Spill Clean Up Work Plan prepared by IT Corporation 
(1 996) 

3..4.2..3 Variations from the Work Plan., 

Site 44 was remediated in accordance with the work plan dated 30 October 1996 
(I'r Corporation) There were no deviations from the work plan noted All work at 
Site 44 was conducted in accordance with the site-specific work plans prepared 
for the site. 

3 4 2.4 Summary o f  Laboratory Methods 

Confirmation soil samples were analyzed for mercury using EPA Method 7471 
(IT Corp, 1997), 
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3 .43  Physical Site Conditions 

Site 44 is located on the Main Base, just east of the intersection of Meyer Drive 
and Graeber Street near the March Inn The site is located in the NW '/,of the 
NW Y, of Section 24, T3S, R4W of the San Bernardino Base Meridian, in the 
Riverside East 7% minute quadrangle (USGS, 1967b) 

3.,4.3.1 Surface Features, 

Site 44 is approximately 1,535 feet above MSL in the east-central portion of the 
Main Base, in an area characterized by relatively flat topography A concrete- 
lined drainage ditch, located just north of the site, flows eastward to the Heacock 
Storm Drain that drains south along the eastern perimeter of the former base 

3,4,3 ,2  Stratigraphy, 

No specific stratigraphic information is available for Site 4 4  However, Site 2 is 
located immediately west of the site Borehole data from numerous borings 
installed at Site 2 indicate that the area is underlain by alternating layers of silty 
sand and sandy silt to a depth of approximately 190 feet Occasional thin, 
discontinuous lenses of clean sand and clay are also present, but are not 
laterally continuous The finer grained sediments often produce local confining 
layers in the aquifer Depth to bedrock at Site 2 is approximately 190 feet bgs, 

34.3.,3 Groundwater. 

Depth to groundwater in the area of Slte 44 is estimated to be about 30 feet bgs 
Groundwater flow direction in this area is generally to the south and southeast 
based on water level measurements at Site 2 Due to mercury contamination at 
Site 44, the regulatory agencies requested that the groundwater monitoring wells 
immediately surrounding the site be sampled and analyzed for mercury to 
determine if soil contamination has resulted in elevated levels of mercury in 
groundwater 

3.,44 Nature and Extent of Contamination 

The following sections define the nature and extent of the constituents identified 
during site investigations at Site 44 

3.,4.4.1 Soil contamination.. 

Elevated concentrations of mercury were detected in soils at Site 44 in 1995 In 
1997, IT Corporation excavated and removed elevated concentrations of mercury 
in soils at Site 4 4  Results of confirmation samples taken afler the excavation 
and removal indicate that the elevated concentrations of mercury have been 
removed (Table 3-8) One sample located near Boring 814 had a mercury 
concentration of 270 mglkg However, a second sample collected immediately 
below that sample had a concentration of 1 8 mglkg IT Corporation concluded 
that site contaminants have been remediated to approved clean-up levels 
(specifically, 1 mglkg within the valve box and 70 mglkg in all locations), 
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Table 3-8. Site 44 Confirmation Sample Results 
1 1 / Mercurv Result 

Notes: Sample depth at 6 inches 
"Sample depth at 12 inches 

3..4..4..2 Groundwater Contamination.. 

Elevated concentrations of mercury were detected in soils at Site 44 In 
accordance with the Work Plan, site contaminants were rernediated to levels at 
or below 1 rnglkg within the valve box and 70 rnglkg in all other locations The 
clean up criteria of 1 rnglkg inside the valve box and 70 rnglkg for surface soil 
outside the valve box was shown to be protective of groundwater and of workers 
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who would visit the site (IT Corp, 1997) Appendix I of the Final Report, Mercury 
Spill Cleanup ay Site No 44, Water Tower No 407, and Soil Excavation at Site 
N o  8, Area 17, March Air Resewe Base, California (IT Corp, 1997) outlines and 
contains all of the assumptions used in the VLEACH model used by IT 
Cor~oration 

Due to regulatory concerns, groundwater samples were collected from 
groundwater monitoring wells that surround the site to determine if mercury 
contamination from Site 44 impacted groundwater beneath the site (Figure 3-8), 
From Summer 1996 through Winter 1997, a limited groundwater investigation 
was conducted for mercury by Tetra Tech (IT Corporation, 1997) Table 3-9 lists 
the Site 2 monitoring well data for the monitoring wells adjacent to the water 
tower The analytical data indicates that mercury is present in the groundwater in 
the area adjacent to the water tower The Santa Ana Regional Water Quality 
Control Board (RWQCB) cleanup objective for mercury is 0 002 mglL As shown 
in Table 3-9, with the exception of monitoring well 5M2MW1, mercury 
concentrations in all of the sampled wells where mercury was detected have 
been declining over time Mercury concentrations for monitoring well 5M2MW1 
are slightly higher than the Santa Ana RWQCB cleanup objective and the 
U S EPA and California Maximum Contaminant Level (MCL) of 0 002 mglL 

Table 3-9. Mercury Analysis at Site 2 
Well 

Identification RWQCB Cleanup Summer 1996 Fall 1996 Winter 199611 997 
Number Objective (mglL) (mglL) (mglL) (mglL) 

2PW 1 PRC 0 002 Non-detect 0 0033 0 0001 1 

Based on the analytical results from groundwater samples collected over three 
quarters, the regulators agreed that no additional groundwater sampling for 
mercury at the site was required Transport mechanisms are not of concern at 
Site 44 (IT Corporation. 1997) Therefore, additional groundwater testing has not 
been conducted 

34.4.3 Site Characterization Summary.. 

Previous investigations at Site 44 identified significant mercury contamination in 
site soils In Spring 1997, soil excavation and off-site disposal of mercury- 
contaminated soil at Site 44 were conducted by the IT Corporation to remove 
elevated concentrations of mercury Contaminated concrete, piping, and soils 
were removed via demolition and excavation Contaminated soils were 
excavated, confirmation sampling was performed in the active excavation to 
determine the final excavation depth, and clean fill was placed in the excavation 
to original grade All of the work was completed in accordance with the site- 
specific work plans Analytical results from confirmation samples taken afler the 
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excavation was complete indicate that the elevated mercury concentrations have 
been removed to below cleanup standards established in the IT Corporation 
Work Plan (1996) 

The confirmation samples (samples MAFBMS-SC023-270397 to MAFMBS- 
50030-270397) in the valve pit indicate the soil remaining in the sidewalls and 
bottom of the excavation contains mercury contamination below the remediation 
goal of 1 mglkg, established for the valve pit Also, the confirmation samples 
collected outside the valve pits (samples MAFBMS-SC001-250397 to MAFBMS- 
SC018-250397, MAFBMS-SC021-250397, MAFBMS-SC022-250397, and 
MAFBMS-SC031-310397 to MAFBMS-SC040-310397) indicate that the surface 
soil contains mercury concentrations at levels below the remediation goal of 
70 mglkg Analytical data are included in the Final Report Mercury Spill Cleanup 
(IT Corporation, 1997) 

3 ,45  Potential Migration Pathways 

Site contaminants have been remediated to levels at or below established levels 
defined in the work plan, (specifically, 1 mglkg within the valve box and 70 mglkg 
in all other locations) No transport mechanisms are therefore of concern at the 
site (IT Corporation, 1997) 

3,,46 Risk Assessment 

A review of Table 3-8 shows that confirmation samples collected within the valve 
box (samples MAFBMS-SC023-270397 to MAFBMS-SC030-270397) were well 
below the remediation goal of 1 mglkg In addition, confirmation samples 
collected from other shallower excavations were below the cleanup goal of 
70 mglkg (samples MAFBMS-SC001-250397 to MAFBMS-SCO18-250397, 
MAFBMS-SC021-250397, MAFBMS-SC22-250397, and MAFBMS-SC031- 
310397 to MAFBMS-SC040-310397), 

All samples collected following remediation of the site were well below the 
residential PRG of 23 mglkg, with the exception of MAFBMS-SC014-250397, 
which had a concentration of mercury at 270 mglkg A duplicate sample 
(MAFBMS-SCO18-250397) collected immediately below the original sample had 
a concentration of 1 8 mglkg well below the residential PRG of 23 mglkg 

3,.4.7 Conclusions 

Excavation and off-site disposal of mercury-contaminated soils effectively 
remediated the site to target clean-up levels Reduction in elevated mercury 
contamination has been confirmed by sample analysis Confirmation samples 
collected following the removal action showed that residual mercury 
contamination did not exceed the residential PRG of 23 mglkg The duplicate 
sample collected immediately below the sample with 270 mglkg and all 
surrounding samples showed that the sampled with the elevated mercury was an 
anomaly and that residual mercury contamination remaining at the site was 
below unrestricted levels Therefore, no further action is recommended at 
Site 44 
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3,4,8 Recommendations 

NFA is recommended for Site 44 

3,5 SITE L 

3 5 1  Site Background 

Site L was formerly a swimming pool at the Non-Commissioned Officers' (NCO) 
Club The site is east of Riverside Drive and north of Meyer Drive in a sparsely 
developed area (Figure 3-9) The site is surrounded on the north by vacant land 
and is bordered on the south by a parking area adjacent to Meyer Drive The 
NCO Club (Building 2706) is to the east and the U S Army Reserve Center with 
associated landscaping and parking is to the west The few large buildings in the 
site vicinity include a series of former dormitory buildings along the south side of 
Meyer Drive, the U S  Army Reserve Center on the west side of 4th Street, and 
the communications complex to the north The Site L area is located outside the 
boundary of March ARB that was established as a result of the realignment of 
March AFB in April 1996 It is part of the land identified as available for transfer 
by the Air Force Real Property Agency (AFRPA) 

Site L was reportedly constructed in 1953 along with the NCO Club After 
decommissioning at an unspecified time, the swimming pool was used as a 
repository for a variety of wastes, some potentially hazardous The area 
between and above the waste in the pool was filled with soil, and the area was 
allowed to become overgrown with grass and weeds The facility was 
abandoned, and a chain-link fence restricted access to the former pool 

3..5.1.,1 Previous Investigations.. 

From 1993 to 2000, several investigations, removal actions, and mitigation efforts 
were conducted intermittently at Site L These are summarized in the following 
paragraphs 

RCRA Facility AssessmenffExpanded Source lnvestigation (RFNESI). In 
1993, the pool was identified as an area of concern (AOC) during a 
comprehensive RFNESI The RFNESI was conducted by Earth Tech (formerly 
The Earth Technology Corporation) on behalf of the Air Force Center for 
Environmental Excellence (AFCEE) to determine what materials were disposed 
of in the pool and the actual location of the pool The RFNESI Report concluded 
that the pool was filled with various wastes including waste oils, solvents, and 
polychlorinated biphenyls (PCBs) According to the recommendations outlined in 
the RFNESI, geophysical surveys were conducted to locate the boundaries and 
dimensions of the pool The geophysical surveys delineated the pool boundary 
as a 100-foot long by 50-foot wide pool The RFNESI Report recommended 
upgrading the AOC to a Potential Release Location (PRL) The site was 
identified as Solid Waste Management Unit (SWMU) 2706 
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In May 1994, as part of the RFA investigation, a soil gas survey was conducted 
at Site L to screen for the presence of volatile organic compounds (VOCs) (Tetra 
Tech. 1996) Probes were driven into the soil to collect 12 soil gas samples from 
12 locations at a depth of 5 feet bgs The samples were collected along a 
25-foot grid Chloroform was detected in one sample at a depth of 5 feet bgs at a 
concentration of 1 67 pglL No VOCs were detected above the laboratory 
reporting limits 

Engineering EvaluationlCost Analysis (EEICA) Report. In 1996, Tetra Tech 
issued the Engineering Evaluation/Cost Analysis for March Air Force Base, 
Operable Unit 2, Site L The objective of the EEICA was to eliminate potential 
contaminant sources that pose an imminent threat to groundwater, and to 
expand upon previous site assessments at Site L to develop appropriate 
remedial alternatives during the FS phase In the EEICA Report prepared for 
Site L, a streamlined risk evaluation was performed that included the 
development of a conceptual site model (Tetra Tech. 1996) The conceptual site 
model was developed by labeling the potential contamination at Site L as 
primary, secondary, and tertiary sources The primary sources of contamination 
included the drums, transformers, or other bulk containers that may have been 
disposed of into the former swimming pool These primary sources are treated 
as the origin of potential contamination at Site L The secondary source of 
contamination was identified as soil or debris saturated with or containing high 
concentrations of contaminants in the immediate areas surrounding the primary 
source The tertiary source of contamination refers to soil adjacent to and below 
the former swimming pool impacted by the secondary contaminant source 
through vapor or leachate migration Containment structures at Site L were also 
characterized into two categories (Tetra Tech, 1996) Primary containment 
structures were the drums and any bulk containers that surround or encase the 
primary contamination source, and the secondary containment refers to the 
structure of the pool 

According to the EEICA report (Tetra Tech, 1996), the geophysical survey 
performed at Site L did not indicate the presence of any primary contaminants or 
contamination sources However, the RFNESl Report concluded that Site L 
contains secondary wastes 

The work proposed under the EEICA was designed to accomplish the following 
(Tetra Tech, 1996): ( I )  eliminate the potential source of groundwater 
contamination; (2) examine whether contaminated soils exist within and under 
the former pool; (3) determine if these potential sources of contamination are 
contributing to the known groundwater contamination; and (4) remove andlor 
reduce the continued and future releases of contaminants to groundwater 

Excavation of Pool and Confirmation Sampling In June 1996, a removal 
action was conducted at Site L to excavate, characterize, remove, and dispose of 
wastes that may have been buried in the former NCO Club swimming pool 
Removal action activities are documented in the Final Report of Mitigation Action 
at Site L, March Air Reserve Base, California (Tetra Tech, 2001) The contents 
of the pool, primarily construction demolition debris and soil, were removed, 
characterized, and disposed appropriately Once the pool structure was 
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removed, confirmation soil samples were collected from the sidewalls and the 
bottom of the excavation and analyzed for a variety of parameters (i e , metals, 
TPH, SVOCs, VOCs, organochlorine pesticideslPCBs) The only analyte 
detected was PCBs The PCBs were detected in several samples at 
concentrations exceeding residential and industrial PRGs 

Initial Background Sampling. In JulylAugust 1996, eleven background 
samples were collected from eight locations surrounding the former NCO Club 
swimming pool (Tetra Tech, 1999) Samples were collected from the surface 
and at 1 foot and 2 feet bgs and analyzed for PCBs using EPA Method 8080 
Seven of the eleven samples contained PCBs at concentrations ranging from 
0,054 mglkg to 1 79 mglkg Concentrations in all but one sample exceeded the 
1998 U S  EPA Region IX residential PRG for PCBs (0 2 mglkg), and one sample 
had concentrations in excess of the 1998 industrial PRG of 1 3  mglkg (Table 
3-10) Residential risk from potential exposure to surface soil was calculated at 
about 9E-6 using the cancer endpoint PRG of 0 2  mglkg and the highest 
concentration encountered of 179 mglkg PCBs in BK3-2 Industrial risk was 
calculated as 1 4E-6 using the same concentration and the industrial PRG of 
1 3 mglkg, 

Table 3-10. PCB Concentrations in  Background Samples (Summer 1996) 

BK8-2 1 8/6/96 / 2.0 1 ND 1 ND I ND I ND 

bgs = below ground surface 
ND = analyte not detected above Reporting Limit 
PRG = Preliminary Remediation Goal 
mglkg = milligram per kilogram 

U S EPA Region IX PRGs 
(residentla0 mqlkq - 1998 . - -  

Based on the results of this sampling effort, DTSC requested additional surface 
soil sampling outside the perimeter fence to determine the extent of 
contamination California DTSC also recommended sampling near the pad- 

U S  EPA Region IX PRGs 
(industrial) mglkg - 1998 
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mounted transformer, a suspected source of PCB contamination at the northeast 
corner of the site, 

For this site, 1998 U S EPA Region IX residential PRGs were used to evaluate 
potential risk, based on future land use options Residential standards were 
used because they provide the greatest protection to potential receptors while 
allowing for unrestricted land use 

In September 1996 and February 1997, additional excavation of soil and re- 
sampling was conducted in the area Afler three phases of excavation and 
sampling, final sampling results indicated PCB-contaminated soil ranging from 
0,091 mglkg to 6 4 mglkg at depths ranging from 14 to at least 20 feet bgs 
(maximum sampling depth); however, residual PCB contamination was found to 
be less than U S EPA industrial PRGs In addition, the residual contaminants 
were detected at depths greater than 10 feet bgs (Tetra Tech, 1999) Three 
rounds of excavation and follow-up confirmation sampling as part of the removal 
action indicated polychlorinated biphenyl (PCB)-contaminated soils remained in 
the deep end of the pool and in surface and near surface soils from areas to the 
north and west of the excavation Investigations concluded that a single 
contaminant source was unlikely and that contamination was probably the result 
of generalized application of PCB-containing oils for dust or weed control (Tetra 
Tech, 2001) With the approval of regulators, the excavation was backfilled with 
14 feet of imported clean soil The soil eliminates or greatly reduces the 
exposure risk to potential receptors To mitigate the remaining residual 
contamination, installation of an asphalt cap over Site L was recommended A 
Work Plan was developed and approved which outlined capping procedures at 
Site L (Work Plan for Mitigation Action at Site L March Air Force Base, California 
[U S Air Force, 1998bl) 

Additional Background Sampling. Responding to requirements issued by 
California DTSC, additional background samples were collected to determine the 
vertical and lateral extent of PCB contamination outside the pool enclosure (Tetra 
Tech, 1999) As recommended in the Work Plan and approved by DTSC, a step- 
out approach was used, beginning with sampling of surface soils close to the 
fence Additional samples were to be taken at deeper levels andlor further away 
from the fence if initial concentrations were found to exceed the U S  EPA Region 
IX residential PRG The sampling rationale and protocol are described in Section 
7 0  of the work plan ( U S  Air Force, 1998b), 

Initial Samplinq (Phase I). The first set of samples were collected in September 
1998 at locations surrounding the former NCO Club swimming pool shown on 
Figure 4 in Results ofAdditiona1 Sampling, Site L - Former NCO Club Swimming 
Pool, March Air Force Base, California (Tetra Tech, 1999) Twenty-one surface 
soil samples (BK-9 through BK-29) and two duplicates (BK-101 and BK-107) 
were collected Figure 3-30 shows the sampling locations for all samples 
collected at the site All samples were analyzed for PCBs by EPA Method 8080, 
and the sample with the highest concentration of PCBs was also analyzed for 
dioxinslfurans by EPA Method 8290 
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PCBs (Aroclor 1254 and Aroclor 1260) were found in all but three of the samples 
collected (Table 3-1 1 )  Concentrations ranged from 0 048 rnglkg in BK-9 to 
2 9 mglkg in BK-27 (Tetra Tech, 1999) Fifteen of the samples (including one of 
the duplicates) had concentrations of either Aroclor 1254 and 1260 or both in 
excess of the residential PRG of 0 2 mglkg In addition, one sample (BK-27 at 
2 9 mglkg) exceeded the 1998 industrial PRG of 1 3  mg/kg Laboratory reports, 
QNQC documents, and COC records, are included in Appendix B of Results of 
Additional Sampling, Site L - Former NCO Club Swimming Pool, March Air Force 
Base, California (Tetra Tech, 1999) 

Note: Concentrations exceeding residential PRGs are BOLD 
= Duplicate sample .. = Cancer endpoint for PCBs 

mglkg = milligram per kilogram 
PRG = Preliminary Remediation Goal 

Residential health risks were calculated as 9 6E-6, using the 1998 U S EPA r~sk 
screening approach, a maximum concentration of 1 92 mglkg and the residential 
PRG of 0 2 mglkg Using the same approach, the industrial risk was calculated 
as 1 5E-6, using the same concentration and the 1998 industrial PRG of 
1 3 mglkg 
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Analysis of BK-27 by EPA Method 8290 found 12 dioxinlfuran isomers at 
concentrations ranging from 0 79 nanogram per kilogram (nglkg) 
1,2.3,4,7,8-HxCDD to 670 nglkg 1,2,3,4,6,7,8, 9-octachlorodibenzo-p-dioxin 
(Table 3-12) Concentrations were evaluated for human health risk by applying 
the international toxicity equivalency factor (I-TEF) method Using this method, 
concentrations of different isomers were converted to equivalent concentrations 
of the most toxic isomer 2.3,7,8-tetradichlorobenzo-p-dioxin (2,3,7,8-TCDD) The 
normalized value was then compared to the PRGs for 2,3,7,8-TCDD These 
calculations show that the total TEF concentration (13 nglkg) is above the 
residential PRG of 3 8 nglkg but slightly below the industrial PRG of 30 nglkg, 
Using the risk screening process, residential risk was calculated as 34E-6 and 
the industrial risk as 4 ,357  

Table 3-12 DioxinlFuran Results - Background Sample BK-27-0 

Isomer (nglkg) TEF Concentration (nglkg) 
1.2.3.4.7.8-HxCDF 1 50 I 0.1 I 5.0 

Total TEF Concentration: 1 1335 nglkg or 0.0000133 rnglkg; 
1 3 x 10" malka 

. . , . . 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3.4.7,8-HxCDD 
1,2,3,6.7,8-HxCDD 
1 ,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,6,7.8-HpCDD 
OCDF 
OCDD 

U S  EPA Region IX PRO (residential) mglkg - 1998 1 0.0000038 mglkg; 
3 8  x 10" malka 

U S EPA Region IX PRG (industrial) mglkg - 1998 0 000038 mglkg; 
3 8 ~ 1 0 - ~ r n d k g  

29 
17 
11 

0.79 
2.9 
1.5 
45 
18 
74 
87 
670 

nglkg = nanogram per kiiogram 
mgkg = milligram per kiiogram 
OCDD = octachlorodibenzo-P-dioxin 
OCDF = octachlorodibenzofuran 
PRG = Preliminary Remediation Goal 

= Value is for 2,3,7,8-TCDD 
TEF = Toxicity Equivalency Factor 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.01 
0.01 
0.01 

0.001 
0.001* 

Additional Sampling. Several samples collected during the initial (Phase 1) 
background sampling event had PCB concentrations in excess of residential 
PRGs, requiring additional sampling per work plan requirements Additional 
samples were collected in a step outward approach from the initial sampling 
points ( i e ,  another 50 feet out and the new sampling locations were spaced 

- ~ ~ 

2.9 
1.7 
1 .I 

0.079 
0.29 
0.15 
0.45 
0.18 
0.74 

0.087 
0.67 
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50 feet apart from each other) In addition, samples were collected at a depth of 
1 foot at three locations (BK-16, BK-17, and BK-27) where surface sample 
concentrations exceeded industrial PRGs 

November 1998 Sampling Nine surface soil samples (BK-30 through BK-38) 
and one duplicate sample (BK-39) were collected PCBs (Aroclor 1254 and 
Aroclor 1260) were found in all but one (BK-34) of the surface soil samples 
Detected PCB concentrations ranged from 0 065 mglkg in BK-30 to 5 8 mglkg in 
BK-39, the duplicate sample of BK-36 (Table 3-13) Only three of the samples 
(BK-30, BK-34, and BK-35) had concentrations below the residential PRG, and 
two had total concentrations exceeding the industrial PRG (BK-37 at 1 9 mglkg 
and BK-39 at 5 8 mglkg) 

Note: Concentrations Residential PRGs are BOLD 
= Duplicate of BK-36-0 .. = Cancer endpoint for PCBs 

mglkg = milligram per kilogram 
PCB = polychlorinated biphenyl 
PRG = Preliminary Remediation Goal 

Concentrations also exceeded residential PRGs in the three samples collected at 
I-foot bgs (BK-16, BK-17, and BK-27) Concentrations ranged from 0 64 mglkg 
in BK-27-1 to 5 5 mglkg in BK-16-1 At concentrations of 5 5 mglkg and 
3 3 mglkg, respectively, both BK-16-1 and BK-17-1 also exceeded the industr~al 
PRG of 1 3 mglkg 
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Residential health risks were calculated as 2 9E-.5, using the U S EPA risk 
screening approach of a maximum concentration of 5 8 mglkg and the 1998 
residential PRG of 0 2 mglkg Using the same approach, the industrial risk was 
calculated as 4 5E-6 using the same concentration and the 1998 industrial PRG 
of 1 3 mglkg 

Testing was performed on the sample with the highest concentration of PCBs 
(sample BK-39) (Table 3.44) for dioxins and furans According to the I-TEF and 
U S EPA PRG, the residential risk from dioxins and furans in this sample is 
24E-6 lndustrial risk was calculated to be less than 1 OE-6 These are at least 
an order of magnitude less than the risk from exposures to the PCBs 

Table 3-14 DioxinlFuran Results - Background Sample BK-39 
(November 1998 Sampling Event) 

/ Concentration I I TEF Concentration 

I 

I 

nglkg = nanogram per kilogram 
mglkg = milligram per kilogram 
PRG = Preliminary Remediation Goal 

= Value is for 2.3.7.8-TCDD 
TEF = Toxicity Equivalency Factor 

U S EPA Region IX PRG Residential (mglkg) - 1998' 
I 

Februarv 1999 Sampling In February 1999, seven surface soil samples (BK-40 
through BK-46) were collected Samples were also collected at BK-16, BK-17, 
BK-21, BK-27, BK-36, and BK-37 at a depth of 1 foot bgs and at BK-16 and 
BK-27 at 2 feet bgs One duplicate sample was collected at BK-36 The results 
of this sampling event are shown in Table 3-15 Samples were taken at 
additional locations to the west and north of previous sampling sites and at 
deeper depths at several locations where PCBs were detected at concentrations 
that exceeded industrial risk levels In general the results of this most recent 

0 0000038 mglkg 
3 8 x 10" mglkg 

U S EPA Region IX PRG Industrial (mglkg) - 1998* 
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sampling show decreasing concentrations to the north at the surface and at 
locations resampled at a deeper depth To the west, no distinct trend is evident, 
The highest concentration from this sampling phase was detected in the sample 
located in the southwestern-most region (BK-40-0) at 171  mglkg Sample 
BK-40-0 was also the only sample to exceed the 1998 industrial PRG, 
Concentrations of PCBs in four additional samples exceed the 1998 residential 
PRG: BK-37-1, BK-41-0, BK-42-0, and BK-44-0 BK-41-0 and BK-42-0 are west 
of the site and BK-44-0 is northwest of the site BK-37-1 was collected from 
l-foot bgs at the BK-37-0 location north of the site 

Industrial (mglkg) - 
199812002 PRGs 

The residential risk from surface samples based on the 1998 residential PRG of 
0 2 mglkg is 2 7E-6 according to the average value and 3 6E-6 according to the 
9OUCL (based on analytical results from all samples taken outside the previously 
fenced area at Site L) The residential risk from subsurface soils based on the 
results of samples collected from 1 and 2 feet bgs is 5 7E-6 (according to the 
average value and 1 1 E-5 according to the 9OUCL) Based on the results of 
samples collected from all depths, the residential risk is 2 2E-6 according to the 
average value and 2 9E-6 according to the 9OUCL Industrial risk exceeded 1E-6 
only for the 9OUCL for subsurface samples only (at 1 7E-6) All risk calculations 
were based on U S EPA Region IX 1998 PRGs 

Summary of Sampling (September 1998-Februarv 1999) Surface and near- 
surface soil sampling was conducted during several events during this time 
period As a result of the sampling, the presence of PCBs was confirmed in the 
areas north and west of the pool enclosure A total of 28 of the 47 samples 

1 310 74 
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residential PRG Additionally, concentrations in eight samples exceeded the 
1998 industrial PRG A pattern of contamination could not be observed using the 
data collected Both the lateral and vertical extent of the contamination could not 
be configured However, in general, PCB concentrations decrease with 
increasing distance from the pool fence and with increasing depth 

As a result of the sampling events conducted from September 1998 through 
February 1999, it appears that the distribution of PCB contamination excludes a 
single contaminant source (Tetra Tech, 1999) Of the four samples collected 
near the transformer, only two of the samples contained PCBs above detection 
limits PCB concentrations in these two samples were below the 1998 residential 
PRG Therefore, according to Tetra Tech (1999), this information seems to 
exclude the transformer as a major contributor to PCB contamination at Site L, 
and it is more probable that residual PCBs have accumulated from applications 
of PCB-containing oils for dust or weed control, a common practice in the past 

Tetra Tech recommended in Results ofAdditiona1 Soil Sampling, Site L - Former 
NCO Club Swimming Pool, March Air Force Base, California (1999), that the site 
be capped (e g , asphalt concrete paving a minimum of 4 inches in thickness 
over the pool area and from the fence to 4th Street to the west and at least 
120 feet north of the fence over the existing dirt access road) to limit exposure to 
surface and subsurface soils Tetra Tech also recommended that land use be 
restricted to industriallcommerciaI use to be specified in deed restrictions upon 
transfer of the land to private holdings, 

Mitigation of Site L (Installation of Asphalt Cap). The approved mitigation 
measures for Site L included the following: (1) placement of 6 inches of clean fill 
over the contaminated soil (mitigates the remaining residual contamination); 
(2) capping of the 1 5-acre site with asphalt concrete; and (3) implementation of 
deed restrictions (i e , land use restrictions) 

In April 2000, Tetra Tech began fieldwork to complete the approved mitigation 
measures Field procedures and site photographs documenting this mitigation 
action are included in Final Report of Mitigation at Site L, March Air Reserve 
Base, California (Tetra Tech, 2001) All fieldwork in support of the mitigation 
action was completed in June 2000 

3.51.2 Previous Recommendations,, 

The operating and monitoring activities recommended for Site L from previous 
investigations (Tetra Tech, 2001) include the following: 

Semi-annual inspection and 0bSe~ation of the asphalt cap for 
overall condition and specifically for any cracks in the asphalt 
surface Cracks greater than 0 5 inch in depth are repaired, as well 
as any other damage ( e g ,  holes or ruts) observed, to ensure the 
integrity of the cap 
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A semi-annual report is prepared that summarizes the inspections, 
presents photographs of damaged areas, and documents repairs 
made 

3 .52  OU4 RI lnvestigation 

The OU4 investigation reviewed existing data related to Site L and summarized 
that information into this RI Report The objective is to codify the removal actions 
in the OU4 ROD 

3.,5..2 1 OU4 Objectives 

The objective was to summarize the findings from Earth Tech and Tetra 'Tech 
investigations and formalize the recommendations in this RI Report 

3..5..2..2 Review of Field Activities, 

There were no field activities at Site L during the OU4 RI 

3..5..2.3 Variations from the Work Plan., 

This site was not included in the work plan The work conducted during this 
investigation included a literature review and analysis of the existing information 

3..5..2.,4 Summary of Laboratory Methods.. 

There were no samples collected under the OU4 RI 

3.5.3 Physical Site Conditions 

Site L is located in the northwest corner of the former base, east of Riverside 
Drive and north of Meyer Drive The site is located in the SW114 of the SE114, 
Section 13, Township 3 North (T3N), Range 4 West (R4N) of the San Bernardino 
Base Meridian in the Sunnymeade 7-112 minute quadrangle (USGS, 1967d) 

3.5,.3.. 1 Surface Feafures. 

Site L is approximately 1,530 feet above MSL in an area characterized by 
relatively flat topography No major drainages are associated with the site 

3..5..3..2 Stratigraphy. 

Stratigraphy in the region in the general area of Site L is recorded in a boring log 
for monitoring well 4MW9 (located approximately 550 feet northeast of Site L), 
dated May 1989 Subsurface soils encountered in 4MW9 consisted primarily of 
light tan to reddish-brown, medium- to coarse-grained sands with scattered silts 
and clays Total depth of the boring was 81 5 feet bgs Bedrock was not 
encountered in the boring 
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3 5 3 3 Groundwater 

The EEICA for OU2, Site L (Tetra Tech, 1996), states that groundwater at Slte L 
was encountered at approximately 50 feet below the TOC of monitoring well 
(MW) 4MW9 This well is approximately 550 feet northeast of Site L The 
inferred groundwater flow direction is to the southwest While groundwater was 
not part of this investigation, water levels collected in February 2004 at 28MW8 
(monitoring well approximately 1,800 feet southwest of Site L) indicate 
groundwater levels at 26 feet bgs The groundwater flow direction is to the 
southeast 

3 5 4 Nature and Extent of Contamination 

Remaining site contamination is limited to PCB contamination is soils located 
beneath the asphalt cap Residual contamination is documented in the Final 
Report of Mitigation Action at Site L, prepared by Tetra Tech (2001) 

3.5,.4..1 Soil Contamination 

Final confirmation samples indicate PCB-contaminated soil ranges from 
0 091 mglkg to 6 4  mglkg at depths of 14 to at least 20 feet bgs (maximum 
sampling depth) Residual contaminants at depths greater than 10 feet bgs 
remain at the site (Tetra Tech, 1999) In addition, surface and near surface soil 
samples collected from around the former swimming pool area show PCBs are 
present in the soil at concentrations ranging from non-detect ( 4 0 3  mglkg) to 
5 8 mglkg 

3..54..2 Groundwater Contamination., 

To ensure that groundwater would not be adversely affected, a migration 
analysis was performed at the request of the California Regional Water Quality 
Control Board (CRWQCB) The results of the analysis concluded that the 
probability of significant groundwater impact is minimal (Tetra Tech, 2001) 
Therefore, groundwater sampling has not been conducted at Site L 

354. .3  Site Characterization Summary 

The source of PCB contamination at Site L has not been identified Previous 
investigations concluded that a single contaminant source was unlikely and that 
contamination was probably the result of generalized application of PCB- 
containing oils for dust or weed control (Tetra Tech, 2001) 

Buried wastes are excluded as significant contributors due to the following: 
( I )  the concrete sidewalls, bottom slabs, and other pool structures were found to 
be in good condition without any evidence of staining; and (2) PCBs have been 
detected in background samples collected in the pool vicinity 

The residual contamination at Site L is not considered a threat to human health, 
the environment, or groundwater resources, because contamination is limited to 
subsurface soils at depths greater than 14 feet, and the site is capped with 
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asphalt Therefore, there is no concern associated with direct exposure to 
human and ecological receptors 

35.,5 Potential Migration Pathways 

Residual PCB contamination of soils at depths of 20 feet bgs at the south end of 
the pool has a limited probability for transport due to the following reasons: 

Contamination is limited to subsurface soils at depths greater than 
20 feet and is therefore not a concern with respect to direct exposure 
to human and ecological receptors 

. A migration analysis was performed at the request of the RWQCB. 
The analysis found the likelihood of significant groundwater impact to 
be minimal 

For these reasons, remaining site contamination does not threaten natural 
resources, and transport mechanisms are not of concern at the site, 

3.,5..6 Risk Assessment 

No formal risk assessment was conducted for this site during the OU4 R I  The 
risk presented in the following text is a summary of the site assessment 
conducted by Tetra Tech, Inc, in 2000 PCB-impacted soil remains at the site at 
depths greater than 14 feet bgs and is mitigated with the emplacement of the 
asphalt cap that acts as a barrier to any contact with PCBs Based on analytical 
data from all samples taken outside the pool area, the residential risk from 
surface soil samples is 2 7 x 1 0 ~  based on the average concentration and is 
3 6 x 1 0 ~  based on the 9OUCL (Tetra Tech, 2001) The residential risk from 
subsurface soil based on the results of samples collected from 1 to 2 feet bgs is 
5 7x10'" based on the average concentration and 1 1x10'~ based on the SOUCL, 
Using analytical results from all depths, residual risk is 2 2 x 1 0 ~  based on 
average concentrations and 2 9 x 1 0 ~  based on the 9OUCL Risk based on 
industrial reuse does not exceed 1 x 1 0 ~  using the average concentrations, 

3.,5,7 Conclusions 

Three rounds of excavating and confirmation sampling within the pool indicated 
PCB-impacted soils remained in the deep end of the pool PCB contamination 
was also detected in surface and near-surface soils from areas to the north and 
west of the excavation Investigations at Site L concluded that a single 
contaminant source was unlikely and that contamination was probably the result 
of generalized application of PCB-containing oils for dust or weed control With 
the approval of regulators, the excavation was backfilled with imported soil To 
mitigate the remaining residual contamination, an asphalt cap was installed over 
the site (Tetra Tech, 2001) and lease restrictions prohibit reuse of the site for 
residential purposes 
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The Air Force and regulators concluded that the 14 feet of clean backfill 
emplaced over the contaminated soil disrupts the exposure pathway eliminating 
or greatly reducing risk to potential receptors A migration analysis (requested by 
the RWQCB) found the likelihood of significant groundwater impact to be 
minimal 

Final sampling results indicated PCB-contaminated soil ranges from 0 091 mglkg 
to 6 4 mglkg at depths of 14 to at least 20 feet bgs In addition, the residual 
contamination was found in surface soil at levels ranging from non-detect 
(0 03 mglkg) to 5 8 mglkg Risk associated with the site is within the to 10" 
range and can be managed by implementing deed restrictions to prohibit 
residential reuse when the property is transferred 

3.,5.8 Recommendations 

Upon transfer to the public, restrictions will be placed on the property to prohibit 
development for residential purposes 

There are no other recommendations for Site L based on previous investigations 
conducted at the site The Air Force has determined that the current 
maintenance and inspection requirements for the asphalt cap are not required 

3.,6 WATER TOWER 3410 

36 .1  Site Background 

Water Tower 3410 is an aboveground water storage tank located on West March 
at the intersection of Plummer Road and 11 th Street (Figure 3-1 l ) ,  south of the 
Site 6 landfill Due to the presence of mercury pot water flow controllers at other 
March water storage facilities (it was speculated that past spills from the mercury 
pot caused contamination of soils beneath and surrounding the valve controller), 
and its similarity to Water Tower 407 (which used a valve controller with a 6-inch 
mercury pot for flow control), it was suspected that Water Tower 3410 may also 
have mercury-contaminated soils, 

3.6..1.1 Previous Investigations, 

A prel~minary site visit to Water Tower 3410 was conducted in November 1997 
During this visit, attempts to locate a valve vault similar to Water Tower 407 were 
unsuccessful March ARB Department of Public Works was contacted to 
determine if a vault ever existed at the site Interviews with department 
personnel indicated the building never contained a vault The only mercury 
controls at Water Tower 3410 are those that control associated pumps Four 
controls (located above ground) are attached to the water tower rather than in a 
vault, and contain only small amounts of mercury The objective of the OU4 RI 
was to determine if mercury contamination was present at the site 
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3..61.2 Previous Recommendations 

There were no previous investigations conducted at Water Tower 341 0 The site 
was suspected of containing mercury contamination because of its similar 
construction to Water Tower 407 (IRP Site 44) 

3 . 6 2  OU4 RI lnvestigation 

The OU4 investigation was designed to investigate the potential release of 
mercury from mercury-containing control valves located on the water tank While 
the Basew~de RllFS Work Plan did not specifically include Water Tower 3410, 
the site was suspected of containing mercury contamination because of its 
similar design to Water Tower 407 (IRP Site 44) The OU4 investigations 
followed the same protocol established for IRP Site 44 in the Basewide RllFS 
Work Plan (Earth Tech, 1998) 

3,6,.2..1 OU4 Objectives, 

Objectives of the OU4 RI were to determine if mercury contamination was 
~resent at the site 

36..2..2 Review of Field Activities 

Soil samples were collected beneath the control boxes at the water tower in three 
separate locations (Figure 3-12) Sample locations were chosen in areas with 
the highest potential for contamination and were collected by clearing away 
surface vegetation followed by hand excavation from the surface to 6 inches 
below the surface using a stainless steel hand trowel Soil samples were 
submitted to the contract laboratory for analysis under EPA Method SW 7471A 
Mercury concentrations detected in the samples collected were well below EPA 
Region IX PRG values A duplicate soil sample was collected from one location 
All samples were analyzed for mercury by EPA Method SW 7471A Analytical 
results showed only trace amounts of mercury in site soils 

3..6.2.,3 Variations from the Work Plan. 

There were no variations from the approved work plan Soil samples were 
collected, and the samples were analyzed as described in the approved work 
plan, 

3..62,4 Summary of Laboratory Methods. 

Soil samples collected in support of the investigation conducted at Water Tower 
3410 were analyzed for mercury using EPA Method 7471A 

3.,6,,3 Physical Site Conditions 

Water Tower 3410 is located on West March at the intersection of Plummer Road 
and I l th  Street The site is located in the NW114 of the SW114, Section 27, 
Township 3 South. Range 4 West, San Bernardino Base Meridian, in the 
Riverside East 7112-minute quadrangle (USGS. 1987b), 
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3..6..31 Surface Features 

Water Tower 3410 is approximately 1,705 feet above MSL The overall 
topographic slope is gentle to the eastlnortheast There are no surface water 
bodies at the site 

3 , 6  3.2 Stratigraphy, 

Deep soil borings were not installed at the site However, the stratigraphy in the 
general area of Water Tower 3410 is best recorded in a boring log for monitoring 
well 6M6MW3 (located approximately 2.500 feet east of Water Tower 3410) 
Surface soils encountered in 6M6MW3 are shallow and extend to approximately 
2 feet bgs and consist of yellowish-brown, silty sand to clayey sand A zone of 
weathered granite extends from 2 feet to 40 feet bgs Competent bedrock was 
encountered at 40 feet bgs Total depth of the boring was 41 0 feet bgs 

3 6,.3 3 Groundwater,. 

While groundwater was not part of this investigation, water levels collected in 
February 2004 at 6M6MW3 (monitoring well approximately 2,500 feet northeast 
of Water Tower 3410) and 5M6MW5 (monitoring well approximately 3,000 feet 
northeast of Water Tower 3410) indicate groundwater levels at approximately 
33 feet and 48 feet bgs, respectively The groundwater flow direction is to the 
east 

3,.6.,4 Nature and Extent of Contamination 

The following sections define the nature and extent of the constituents identified 
during site investigations at Water Tower 3410 

3.6,.41 Soil Contamination. 

Soil samples were collected at three locations beneath the control boxes at the 
water tower and analyzed for mercury The sample results showed only trace 
amounts of mercury detected in surface soils Trace levels of mercury were 
present in all samples collected beneath the control boxes Mercury was 
detected at a maximum concentration of 0 064 mglkg Table 3-1 6 provides a 
summary of the analytical results and a comparison to EPA Region IX PRGs 

Table 3-16. Water Tower 3410 Sump Sampling Results Compared to  PRGs (units in mglkg) 

(Result) Qualifier 2002 Residential Comments 
Sample Label Method Analyte ,k PRG 

MARCH-3410-TSS01-SL01 7471A Mercury 0 019 (F) 23 

MARCH-341 0-TSS02-SLOI 7471A Mercury 0 0 1  8 (F) 23 

MARCH-3410-TSS03-SLOI 7471A Mercury 0 064 (F) 23 

MARCH-3410-TSS03-SL201 7471A Mercury 0 057 (F) 23 (Replicate) 

F = The analyte was positively identified but the associated numerical value is below the reporting limit (RL) 
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3..6..4.2 Groundwater Contamination 

Groundwater contamination was not suspected at this site, and no groundwatel 
investigation was conducted for this site 

3.64.  .3 Site Characterization Summary 

Water Tower 3410 is an active water tank, and site soils were suspected of 
possible mercury contamination due to its similarity to Water Tower 407 Based 
on results of this investigation (analysis of soil samples for mercury 
contamination), it does not appear that site soils are contaminated with rnercury 
In addition, a subsurface valve box (as was present at Water Tower 407) was not 
known to exist at this site and was not located during the course of this 
investigation 

3,6,,5 Potential Migration Pathways 

Based on the confirmed absence of contamination in soils at Water Tower 3410, 
trans~ort mechanisms are not of concern 

3.6.6 Risk Assessment 

The scope of the human health r~sk assessment for Water Tower 3410 included 
a PRE that was conducted to determine if current or future conditions will pose 
an unacceptable risk to human health The risk evaluation estimated human 
health risks from exposure to the COPCs at Water Tower 3410 Analytical 
results were compared to the 2002 U S EPA Region IX residential PRG for 
mercury and compounds (23 mglkg) 

Soil sample results from Water Tower 3410 indicated only trace amounts of 
mercury detected in surface soils All mercury results were well below the 
residential PRG of 23 mglkg 

A site-specific PRE was not conducted at Water Tower 3410 because the 
concentrations of all constituents were below EPA Region IX residential and 
industrial PRGs 

3,6,7 Conclusions 

Analytical results from Water Tower 3410 showed only trace amounts of rnercury 
detected in surface soils All mercury results were well below the residential 
PRG of 23 mglkg; therefore, a site-specific PRE was not conducted The 
screening-level PRE results for surface soil under the residential scenario 
indicated an RME HI of 0 0003, which is well below the level of concern (RME HI 
of 1) Additionally, the screening-level PRE results for surface soil under the 
industrial scenario indicated an RME HI of 0 00001, which is well below the level 
of concern (RME HI of 1) Both the residential and industrial RME HIS are below 
the level of concern 
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3.,68 Recommendations 

NFA is recommended for Water Tower 341 0 

3.7 WATER TANK 6601 

3,7,1 Site Background 

Water Tank 6601 is an aboveground storage tank located north of Van Buren 
Boulevard and west of Plummer Road (Figure 3-1 1) in the area known as West 
March This site is an active 200.000-gallon water tank constructed circa 1942, 
with appurtenances including valves, piping, and electronic controls The 
appurtenances are located inside a fenced area with a concrete floor and a metal 
roof The enclosure was constructed in the mid 1980s, in response to repeated 
vandalism at the site Mr Archie Wall (via telephone interview) reported 
vandalism occurring on at least six occasions Each incident apparently resulted 
in releases of elemental mercury at the site A reservoir or "mercury pot" was 
broken by vandals during each of the incidents Some of the elemental mercury 
was recovered each time; however, no formal cleanup actions were performed 
A cage was constructed to protect the controls from additional vandalism The 
mercury control was removed prior to the OU4 RI investigation, although the 
exact removal date is unknown, 

Water Tank 6601 was not specifically outlined in the project work plan, although 
it falls under the category of "sites that pose risk " The sampling approach for 
Water Tank 6601 was the same as that used for Water Tower 3410 and IRP Site 
44 Soil samples were collected and analyzed by EPA Method SW-7471A for 
mercury 

This effort was conducted to determine the presence or absence of mercury in 
site soils, as well as the horizontal and vertical extent if found Soil 
contamination below a 20-foot by 12-foot concrete slab located adjacent to the 
west side of the water tank was suspected The concrete slab is located inside a 
fenced steel-roofed enclosure, which also houses control devices and piping A 
large-diameter underground pipe extends from the base of the water tank 
through the concrete slab A check valve is located in the approximate center of 
the pipe between the water tank and the exit point through the slab, where the 
slab is open to the ground Because the mercury pot bracket was located above 
the check valve, it appeared likely that any mercury spillage would have occurred 
in this area 

3..7.1.. I Previous Investigations., 

No previous investigations had been conducted at Water Tank 6601 prior to the 
OU4 investigation Water Tank 6601 was suspected of containing elevated 
concentrations of mercury because the site had been repeatedly vandalized and, 
during these break-ins, the mercury pots had been broken Therefore, similar 
conditions to those identified at Site 44 (Water Tank 407) warranted 
investigation 
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3.71..2 Previous Recommendations, 

There were no previous investigations at Water Tank 6610 However, because 
the site conditions were similar to Site 44, an investigation was warranted to 
determine if mercury was present in the surface and subsurface soil at the site 

3.7,,2 OU4 RI Investigation 

The following sections detail OU4 objectives, review of OU4 field activities, 
descriptions of variations from the work plan, and a summary of laboratory 
methods Since Water Tank 6601 was similar in design to IRP Site 44, sampling 
protocol followed the Basewide RllFS Work Plan for IRP Site 44 (Earth Tech, 
1998), 

.3..7..2.1 OU4 Objectives 

The objective of the OU4 investigation at Water Tank 6601 was to determine if 
elemental mercury was present at the site, and if so, what was the lateral and 
vertical extent of contamination Because the site had been vandalized 
numerous times in the past and because the site was similar to Site 44 (Water 
Tank 407), the presence of elemental mercury in the surrounding soil was highiy 
likely 

3 7 2 . 2  Review o f  Field Activities 

Sample collection was concentrated under the slab and along the pipe from the 
tank Eleven of the 13 sample collection points were obtained; the remaining two 
sample points were on the downgradient (north) side of the water tank outside of 
the caged slab 

Three soil samples were collected at 6-inch intervals from each sample polnt 
starting at 0 5 feet bgs and continuing to 2 0 feet bgs Samples HBOI through 
HB10 were collected after coring a 4-inch diameter hole through the concrete 
slab All samples were collected in 1 5-inch diameter by 6-inch long stainless 
steel sleeves, using a slide hammer and sample shoe The sleeves were capped 
with Teflon@ and plast~c end-caps and packed in ice Complete COC 
documentation was maintained throughout the collection and handling process 

3 7 2 3 Variations from the Work Plan. 

The work plan did not specifically identify Water Tank 6601 as a site to be 
investigated However, because the site was similar to Site 44 (Water Tank 
407), site activities followed the sampling protocol established for Site 44 
Sample locations were reviewed with the Air Force and the regulatory agencies 
prior to the field investigation 

3 7.2 4 Summary o f  Laboratory Methods 

All soil samples were analyzed for mercury using EPA Method 7471A Method 
reporting limits for the mercury analysis were the same as for Site 44 (RL of 
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0 1 mglkg) A total of 13 locations were sampled, and a total of 13 samples were 
collected and analyzed 

All analyses were completed per the approved work plan 

3 7 3  Physical Site Conditions 

Water Tank 6601 is located in West March, north of the intersection of Van Buren 
Boulevard and Plummer Road (Figure 3-10) and west of the former Arnold 
Heights Housing Area The site is located in the SE % of the SW % of Section 
22, T3S, R4W of the San Bernardino Base Meridian, in the Riverside East 
7% minute quadrangle (USGS, 1967b) 

3 7 3 . 1  Surface Features, 

The site is within West March at an elevation of approximately 1,660 feet above 
MSL The site is characterized by highly dissected upland topography and 
consists of highly eroded gullies and exposures of weathered bedrock The 
primaryflow of surface water at and in the vicinity of Water Tank 6601 is to the 
east One primary intermittent stream channel drains to the east near the facility 

3.7..3..2 Stratigraphy,, 

No boreholes were installed at Water Tank 6601 so a detailed analysis of the site 
geology was not determined The site geology is assumed to be similar to other 
West March sites Surface soil is assumed to be shallow, with the maximum 
thickness of soil only tens of feet thick The soil is underlain by weathered 
granitic bedrock Based on drilling conducted by Tetra Tech at nearby sites 
during the OU2 RI, soil consists primarily as sand with some fines (silts and clay) 
and gravels Depth to bedrock ranges from a few feet to as much as 20 feet bgs 

3..7..3..3 Groundwater. 

Groundwater was not investigated as part of this study Based on data 
presented by Tetra Tech in the OU2 RI, just south of the water tank, groundwater 
is encountered in weathered bedrock at depths ranging from 10 to 40 feet bgs 
The data show seasonal fluctuations Groundwater flow direction is generally to 
the east Groundwater is present in weathered bedrock in unconfined conditions 

3,7,4 Nature and Extent of Contamination 

During this investigation analytical results from soil samples collected at Water 
Tank 6601 identified significant mercury contamination in site soils Remediation 
of surface and subsurface soils was performed during September 2000 by IT 
Corporation Contaminated soils were excavated, confirmation sampling was 
performed in the active excavations to determine the final excavation depth, and 
clean fill was placed in the excavation to original grade All soils above the target 
cleanup concentration of 1 mglkg within the valve box and 70 mglkg outside the 
valve box were removed and properly disposed (IT Corporation, 2001) 
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Site contaminants have been remediated to acceptable levels; therefore, no 
transport mechanisms are of concern at the site 

3..7.4.1 Soil Contamination., 

Sample analyses indicated substantial mercury contamination in site soils The 
Air Force initiated a remedial action for the mercury-contaminated soils based on 
this preliminary data The selected remedy was to remove contaminated media 
and backfill the excavated area 

Cleanup Action The soils remediation was performed at Water Tank 6601 in 
September 2000 (IT Corporation. 2001) 

Metal Enclosure. Valves, and Flanqes The control cage had been coated with 
lead-containing paint; therefore, it was sent to a Class Ill landfill (Waste 
Management's Moreno Valley Transfer Station, California) The valves and 
flanges were disposed at the same facility 

Concrete Debris Concrete debris containing rnercury below the detection level 
of the on-site XRF screening meter was deposited in a 10 cubic yard roll-off bin 
and transported for disposallrecycling at the Moreno Valley Transfer Station 
Concrete containing mercury concentrations, which exceeded 20 mglkg (actual 
concentration of 107 rnglkg) but met EPA's Toxicity Characteristic Leachate 
Procedure (TCLP) analysis (method SW 131 1 for mercury), was characterized as 
California hazardous waste MP Environmental transported it to the Kettleman 
Hills Class I Landfill in Kettleman City, California The section of ring wall 
removed during excavation was classified as EPA-hazardous waste because 
mercury was visible on the concrete The ring wall was covered in Visqueen, 
demolished into smaller pieces, and placed in two Department of Transportation 
(DOT)-approved 55-gallon drums These drums were properly marked and 
labeled and transported by Superior Special Services to their facilities in Phoenix, 
Arizona, for retorting treatment 

Mercury-im~acted Soil Soils containing over 20 mglkg mercury content (by solid 
phase analyses) and less than 0 2 mglL rnercury content (by TCLP analyses) are 
characterized as California-hazardous waste Approximately 65 tons of soil 
(contained in lined roll-off bins) was characterized as California hazardous waste, 
and transported to Kettleman Hills for disposal 

Soils with over 0 2 mglL mercury (by TCLP analyses) are characterized as 
RCRA-hazardous waste, A total of eight drums of soil was characterized as such 
and transported off site in Department of Transportation-approved 55-gallon 
drums to Superior Special Services in Phoenix, Arizona, 

During the OU4 investigation, soil samples were collected from 13 locations 
beneath and surrounding the control valves and concrete pad Sample results 
indicate mercury concentrations at the site vary from a minimum of 0 15 mglkg to 
a maximum of 22,500 mg/kg The 2002 EPA Region IX PRG for mercury in 
residential soil is 23 mglkg With the exception of HB13, all sample points 

WPnRlROO4 1137 AMIV 1-04 Operable Unit 4 Focused Remedial Investigation 3-69 
March Air Force Base/Air Reserve Base, California 



exceeded the residential PRG value in one or more of the sample intervals 
Figure 3-13 shows the sample locations associated with this effort 

Analytical data are included in Appendix A of this report Sample results indicate 
mercury concentrations under and adjacent to the concrete slab at Water Tank 
6601 were above the 2002 EPA Region IX, residential soil PRG of 23 mglkg, with 
the exception of sample location HB13 The 0 5  to 1 O-foot sample interval at all 
other sample locations was above the residential PRG The 1 0 to 15-foot 
interval is above the residential PRG at sample locations HB03, HB05, HB08, 
HBI 1, and HB12 The 1 5  to 20-foot interval is above the residential PRG at 
sample locations HBOI, HB04, HB05, HB07, HB08, and HBI 1 This indicates 
some degree of variability in the samples, probably due to the nature of the 
compound Since elemental mercury was distributed as globules in the soil at 
this site, the analyzed concentrations can vary dependent upon the location of 
globules within the sample Further evidence of this can be seen in the sample 
duplicates as outlined below: 

For Samples HB03SDO1 and HB03SD201 (0 5 to 1 O-foot interval) 
the sample concentration is 924 mglkg, while the duplicate 
concentration is 8,910 mglkg 

For Samples HB04SD02 and HB04SD202 (1 0 to 15-foot interval) 
the sample concentration is 0 6  mglkg, while the duplicate 
concentration is 586 mglkg, 

. For Samples HB05SDO1 and HB05SD201 (0 5 to 1 O-foot interval) 
the sample concentration is 22,500 mglkg, while the duplicate 
concentration is 1,540 mglkg 

Remedial Action. Based on the results of the sampling, the Air Force initiated a 
remedial action to achieve a "clean-closure" prior to transfer of the property The 
remedial action required removal of the concrete slab and the associated 
buildings and temporary disconnection of the associated controls Soils under 
the slab required removal to a depth greater than 2 feet at several locations 
(Figure 3-14) The remedial action was performed during September 2000 
Screening samples to determine depth of soil removal were collected from each 
excavation as work progressed (IT Corporation, 2001) 

Following appropriate excavation activities, confirmation samples were collected 
and analyzed by EPA Method SW846-7471A for total mercury, using a MDL of 
0,0072 mglkg and an RL of 0 2  mglkg All samples were collected on 
21 September 2000 Results of the confirmation sampling are presented in 
Table 3-17 (IT Corporation, 2001) Confirmation sample locations are shown in 
Figure 3- 15, 

3.7,4.2 Groundwater Contamination.. 

Groundwater contamination was not an issue at Water Tank 6601; therefore, 
groundwater characterization was not performed during this investigation. 
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=- 
Table 3-17. Water Tank 6601 Confirmation Samples 

F~eld Sample ID Mercury (mglkg) Qualdier 
MAFBMS-SC001-092100 0 11 (J) 
MAFBMS-SC002-092100 0 3 
MAFBMS-SC003-092100 2 7 
MAFBMS-SC004-092100 0 52 
MAFBMS-SC005-092100 0 52 
MAFBMS-SC006-092100 0.29 

- 

(1) The analyte was positively identified the quantity is estimated 

3.7..4 3 Site Characterization Summary 

Elevated levels of elemental mercury were found at the site during the OU4 
investigation As a result, the Air Force initiated a removal action similar to that 
done at Site 44 IT Corporation conducted the removal action in September 
2000 and collected confirmation samples from the bottom of the excavation 
Results of the confirmation sampling showed that trace levels of mercury 
contamination remain at the site Of the six confirmation samples collected, the 
maximum level of mercury in the bottom of the excavation was 2 7  mglkg 

3,,7,5 Potential Migration Pathways 

Residual mercury contamination exists in very low concentrations Mercury has 
a limited probability for transport due to its limited mobility in soil For these 
reasons, remaining site contamination does not threaten natural resources, and 
transport mechanisms are not of concern at the site 

3.,7.,6 Risk Assessment 

Soil excavation and off-site disposal of mercury-contaminated soil was conducted 
by IT Corporation to remove elevated mercury concentrations Analytical results 
from confirmation samples taken after excavation indicate that the elevated 
mercury concentrations have been removed Confirmation sample results 
detected only trace amounts of mercury in site soils The RME HI (012) is below 
the level of concern of 1 The HI (0 004) is also below the level of concern of 1 
A site-specific PRE was not conducted because concentrations of mercury are 
below the residential PRG A site-specific evaluation was not conductedat 
Water Tank 6601 because the final mercury concentrations after excavation were 
below EPA Region IX residential and industrial PRGs 

3.,7..7 Conclusions 

Soil excavation and off-site disposal were conducted to remove elevated 
concentrations of mercury Analytical results of confirmation samples taken after 
excavation indicate that the elevated mercury concentrations have been 
removed The sample results showed only trace amounts of mercury detected in 
site soils Because the residential RME HI is below the level of concern of 1, 
NFA is recommended for Water Tank 6601 
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3,7.,8 Recommendations 

The Water Tank 6601 site was suspected of mercury contamination of soils 
similar to that found at Site 44 Soil samples were collected at locations beneath 
the control boxes at the water tank and analyzed for mercury Elevated 
concentrations of mercury in soils initiated soil excavation and off-site disposal 

Analytical results from confirmation samples collected after the removal action 
indicate that the elevated mercury concentrations have been removed 
Confirmation sample results showed only trace amounts of mercury detected in 
site soils Because the residential RME HI is below the level of concern of 1, 
NFA is recommended for Water Tank 6601 

3 8  BASE HOSPITALIDENTAL CLINIC 

3.,8.,1 Site Background 

The former March Hospital and Dental Clinic are located in the northeast corner 
of the former base, near the intersection of Cactus and Heacock streets The 
main Hospital (Building 2990) is f~ve stories and the Dental Clinic (Building 2995), 
is one story A sewer main extends from the hospitalldental clinic, south along 
the eastern base boundary to the last manhole before the connection of the 
hospital lines with the "old trunk line" from western portions of the former main 
base (Manhole 3-1228) Figure 3-15 shows the Hospital and Dental Clinic and 
the sewer lines that were part of the hospital complex 

Construction of the Hospital was completed in 1966 and modified in subsequent 
years The latest addition was completed in 1974 The original construction of 
the Dental Clinic was completed in 1985 The sewer line, which originates at the 
complex and includes both of these buildings, was first brought on line with 
completion of the original hospital building There are two primary lines collecting 
effluent flow from the complex The lines ultimately empty into the old sewer 
main that flows directly south to the current lifting station, from which sewage is 
transferred around the south end of the active runway to the current wastewater 
treatment ~ l a n t  

3.8. 7.. 7 Previous Investigations. 

As part of a mercury characterization study for the former March Environmental 
Compliance Group (CEV) at the former March AFB, an investigation was 
performed in 1992 to assess mercury contamination within the sewer lines of the 
Hospital and Dental Clinic ('The Earth Technology Corporation, 1992c) The 
investigation included the waste collection lines of each building's interior, and 
the exterior underground sewer lines A total of 146 samples were collected: 
57 samples from the internal waste collection lines, 73 real-time air monitoring 
samples from sewer ventilation exhaust pipe outlets, 10 samples from the "floor 
drain" clean outs of the internal lines, and 6 samples from the exterior sewer 
lines 
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Approximately 86 percent of the interior waste collection line samples contained 
concentrations of mercury above the analytical detection limit More than one- 
third of these samples had concentrations of mercury ranging from 25 8 to 
71,200 mglkg Fourteen percent of the samples had either no detectable 
mercury, or were visually clean when samples were collected In comparison, of 
the 12 exterior sewer line sample locations (in manholes), 6 were visually clean, 
and no samples were collected Of the six samples collected from the exterior 
sewer line locations, only three had concentrations of mercury above the 
analytical detection limits (see The Earth Technology Corporation, 1992c for 
analytical results) No concentrations of mercury in the three samples exceeded 
the residential PRG of 23 mglkg 

Previous video surveys were performed in 1992 on a portion of the two lines 
Sewer line segments SE-S1, SE-S2, and SW-S3, approximately 72 feet, 
286 feet, and 147 feet in length, respectively, were video logged (see Figure 
3-16) Not all of the lines were accessible during that effort; those that were 
accessible were not always clean enough to allow a clear view of the inside walls 
and pipe joints 

Additional sampling conducted in 1997 to confirm the earlier findings at the site 
yielded different results (Tetra Tech, 2000a) Four internal samples were 
collected; all samples had concentrations of mercury reported above the 
detection limit However, only two of these samples contained concentrations of 
mercury above the residential PRG (85 mglkg and 110 mglkg) One sample that 
was collected from the external sewer line had a concentration of 2,100 mglkg 
These results show significant differences between the findings of the initial study 
(The Earth Technology Corporation, 1992) and the more recent Tetra Tech 
investigation (Tetra Tech, 2000a) Neither of these sampling efforts collected 
data from the soil media outside of the two facilities or from around the sewer 
line 

Sampling of indoor air within the buildings was conducted in July 2000 with a 
Jerome Meter Real time sampling and analyses of indoor air for mercury vapor 
showed no levels above the 1 microgram per cubic meter (Clglm3) Jerome Meter 
detection limit (Tetra Tech, 2000b) Air samples collected from sinks and drains 
within the hospital yielded concentrations exceeding the detection limit (for 
sample results, refer to Tetra Tech, 2000b) These data suggest that health risks 
associated with the inhalation of indoor air are negligible, but a potential source 
(i e ,  air in sinks) of mercury vapor may still exist Moreover, the U S EPA 
Region IX PRG for mercury in ambient air is 0 31 This PRG is 
approximately three-fold less than the Jerome Meter detection limit and well 
below the maximum concentration (63 yglm3) detected in air sampled from 
potential emission sources 

3.8..1..2 Previous Recommendations., 

Previous recommendations were to evaluate the potential for a release to the 
environment through the leakage of mercury from the sewer pipe The initial 
investigations also suggested that additional indoor air samples be collected to 
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determine if there was a potential risk to workers inside the hospital and dental 
clinic from mercury vapors 

3.,8.2 OU4 RI Investigation 

The OU4 investigation of the former base hospital and dental clinic followed the 
protocol established in the Letter Work Plan for Additional Characterization of the 
External Sewer Lines of the Main Hospital and Dental Clinic (Earth Tech, 2002) 
Sedimenffsludge from all manholes leading away from the March Hospital and 
Dental Clinic were sampled to determine the extent of mercury contamination in 
the sewer line At the furthest point along the sewer line, where mercury 
concentrations were below the residential PRG of 23 mglkg, the investigation 
assumed that release to the environment would not be likely Therefore a 
detailed investigation was not warranted beyond that point For the area where 
mercury concentrations in the sedimenffsludge within the sewer manholes 
exceeded residential PRGs, a video survey of the sewer line was made to 
identify broken, or separated pipe that may have allowed the release of mercury 
to the surrounding soil Where these breaks were encountered, the plan was to 
collect subsurface soil samples adjacent to and beneath the sewer pipe to 
determine if mercury was present in soil at concentrations above the residential 
PRG of 23 mglkg 

The second phase of the investigation focused on indoor air samples to 
determine if there was risk to potential future workers from mercury vapors 
emanating from floor and sink drains within the facilities 

3.8.2.. 1 OU4 Objectives,, 

The purpose of this investigation was to evaluate potential threats to human 
health posed by mercury within the sewer system of the Hospital and Dental 
Clinic within the context of a Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) investigation and building upon the 
results of earlier investigations Two potential exposure pathways were 
considered: one through leakage from external, underground sewer lines, and 
the other through internal, ambient air For the soil pathway, this project focused 
only on sewer lines outside the buildings to assess whether there were locations 
along these sewer lines that may have leaked into the surrounding soil The two 
objectives for the sewer line were to (1) characterize the presence or absence of 
mercury within sludge found inside the sewer line, and (2) confirm the presence 
or absence of soil contaminated with mercury surrounding the pipe Sludge 
material from inside the sewer line was sampled at manhole access points 
Areas of potential leaks were identified in the sewer line using a video survey, 
and soil samples at suspect locations underlying the line were collected and 
analyzed for mercury For the ambient air pathway, samples were collected 
within the two buildings These samples supplemented earlier indoor air 
sampling and analysis results, which suggest that the threat from exposure to 
potential receptors via inhalation of ambient air was small 
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3 8 2 2 Review of Field Activities 

The OU4 field investigation was carried out between November 2002 and March 
2003 The field investigation was designed to evaluate the concentrations of 
mercury in the sludge within the sewer line, to detect any possible releases of 
mercury from the sewer line, and to assess the levels of mercury in the ambient 
air inside the hospital and dental clinic The investigation consisted of the 
following five field efforts at the Hospital and Dental Clinic: 

Sludge samples were collected in all manholes downstream of the 
HospitallDental Clinic to the manhole before the sewer line connects 
with the rest of the base to determine the extent of mercury 
contamination within the sewer line 

After sludge samples were collected, a video survey was performed 
inside a section of the sewer line to determine if there were any 
areas of a potential release of contamination into the environment 

Subsurface soil samples were collected underneath the potential 
leak source 

Air samples were collected for mercury vapor inside the Hospital and 
Dental Clinic 

IDW was generated during the video surveying and disposed of at an 
appropriately licensed facility 

3..8.2..3 Variations from the Work Plan,, 

The field work was performed in accordance with the approved letter work plan 
prepared by Earth Tech (2002) Sludge and sediment samples were collected 
from the manholes of the sewer main, the sewer main was video sumeyed from 
the HospitallDental Clinic to a point along the main sewer line where mercury 
concentrations in the sedimenffsludge was below the residential PRGs, 
subsurface soil samples were collected where the video survey showed potential 
breaks or separations in the sewer pipe that might represent a potential leak, and 
indoor air samples were collected within the hospital and dental clinic to evaluate 
potential inhalation hazards 

3.8.2..4 Summary of Laboratory Methods., 

Sludge and sediment samples collected within each sewer manhole were 
analyzed for mercury using EPA Method SW7471A Soil samples collected 
adjacent to and directly beneath the sewer pipe were analyzed for mercury using 
EPA Method SW7471A Ambient indoor air samples were analyzed using 
NlOSH Method 6009 Table 3-18 summarizes the number of samples collected 
during each phase of this investigation 
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Table 3-18. Analytical Summary 
Method Number 

Number of Detection Limit of ~~- ~ . . 

Sample Type Method Samples Collected (MDL) Detects 
Sludge Samples SW7471A 27 0 I mglkg 27 

Soil SW7471 2 0 1  mglkg 2 
Ambient Air NlOSH 6009 12 0.05 pglm3 12 

mg/kg = milligrams per kilogram 
pglm = micrograms per cubic meter 

38.3 Physical Site Conditions 

The base hospital and dental clinic are situated in the northeast corner of the 
former base near the intersection of Cactus Avenue and Heacock Street (off 
base) From the on base side the base hospital is bounded by North Avenue on 
the north, 5'h Street on the west, 8'h Street on the east, and Meyer DrivelKennedy 
Boulevard on the south It is located in the N %of  the SE %, Section 13, 
Township 3 South, Range 4 West, of the San Bernardino Base Meridian, 
Sunnymeade 7 % Minute Quadrangle (USGS, 1967d) 

383 . .1  Surface Features., 

The surface topography around the former Hospital and Dental Clinic is relatively 
flat with a gentle slope to the south of 20 to 30 feet per mile Major drainage 
features lie north and east of the site and consist of intermittent drainage 
channels (Cactus Channel Storm Drain and the Heacock Storm Drain) The 
hospital lies at an elevation of approximately 1,540 feet above MSL There are 
no major drainages across the site, and there are no perennial water bodies near 
the site 

3,8,3.,2 Stratigraphy., 

Two hand auger boreholes were drilled to a maximum depth of 7 feet bgs The 
boreholes were installed to collect soil samples directly beneath the sewer line at 
locations where there was a potential leak from the sewer line (cracked pipe or 
pipe separation) So11 was composed of silty sand Boreholes were not drilled 
any deeper than 7 feet bgs However, based on the OU1 and OU2 
investigations, the stratigraphy at site is not expected to be different than other 
sites on the base (i e , alternating layers of silty sand and sandy silt with 
occasional thin lenses of clean sand and clay) 

3.8..33 Groundwater., 

While groundwater was not part of this investigation, groundwater is reported to 
be 25 to 30 feet bgs in the area of the former Hospital The groundwater flow 
direction is to the south and east in both the A and B hydrostratigraphic units 
(MWH, 2004) 

w~ni21i2004 11:37 AMIII 1 0 4  Operable Unit 4 Focused Remedial Investigation 3-81 
March Air Force Base/Air Reserve Base, California 



3.8.,4 Nature and Extent of Contamination 

To assess the presence and location of mercury inside the sewer line, sludge 
samples were collected from each manhole beginning at the manholes 
immediately exterior to the Hospital and ending at manhole 3-1226 The last 
manhole (3-122B) is the location where the Hospital sewer line comes together 
with the main trunk line (see Figure 3-17) Using access through the manhole 
opening, material was collected inside each manhole using a plastic sampling 
scoop (Bel-Art@ Long-Handled Dipper) The amount of material present varied 
within each manhole, but there was enough material present to collect a 
representative sample from each manhole Each sample was placed in a 
500 milliliter (mL) glass jar and sent to a California licensed laboratory to be 
analyzed for mercury using USEPA Method SW 7471A 

Twenty-seven sludge samples and three replicates were collected The three 
replicate samples were collected directly underneath their respective samples 
There was no visible "free" mercury detected in the samples The maximum 
concentration came from sample 2-1 11-SL002 (a replicate), which was 
999 mglkg Four of the thirty samples exceeded the residential PRG of 23 mglkg 
(see Table 3-1 9 and Appendix A for analytical results) 

Based on the sludge sample analytical results, a video survey was conducted on 
the section of sewer line that contained mercury concentrations above PRG 
levels for residential soils The videoed section started at manhole 2-1 11 on the 
southeast side of Building 2990 (including the lines identified as SEC 1, SEC 2, 
and SEC 3 that connect to the building) and continued through to manhole 2-1 16 
(see Figure 3-16) The selected pipe section was cleaned in advance of the 
video camera to allow passage of the video equipment, and to enhance the 
visual inspection for potential leaks A vacuum truck was employed during the 
cleaning process to capture the liquid waste generated during the process, A 
plug was installed at the effluent end of manhole 2-1 16 to prevent the passage of 
wastewater to the lifting station The vacuum truck collected the wastewater from 
manhole 2-1 16 where the plug was installed The wastewater was transferred to 
an on-site Baker tank once the cleaning process was complete An Omni-Eye 3, 
tractor-mounted, high-resolution video camera with pan and tilt capability on a 
flexible lead was used to survey the sewer line section A videotape of the 
camera inspection was provided along with an inspection report of the sewer 
lines surveyed This video survey identified only one location where a potential 
leak source was identified in sewer line segment SEC 3 A circumferential crack 
at a joint from 3 to 7 o'clock The crack was 78 52 feet from manhole 2-1 12 
towards the Dental Clinic (see Figure 3-16 for crack location and soil results) 

Two subsurface soil samples and a replicate sample were collected directly 
underneath the section of the sewer line (SEC 3) where the crack was located 
Because the samples were collected from soils directly underlying the sewer 
pipe, a 60-degree angled borehole was used to reach the desired sampling point 
without damaging the pipe Since the depth to the bottom of the sewer line was 
estimated at 3 feet 5 inches bgs, a hand-held power auger was used to advance 
the auger hole more rapidly and easily than augering the entire depth by hand 
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Table 3-19. Sludge Analytical Results 
Manhole I Results (mglkg) 

2-101B-SC01 0 042J 

J = Estimated value between the Practical Quantitation Limit (PQL) and the Method Detection Limit (MDL) 
(see Appendix A for PQL, and MDL values) 

Power augering ceased when the hole was within a couple of feet of the desired 
sampling point and above the pipeline The hand auger was then used to 
complete the hole Samples were collected using an AMS slide-hammer 
sampler, which contained a clean stainless steel sleeve The sampler was driven 
into the soil using the slide hammer Once the sleeve was full, the drive sampler 
was removed from the auger hole, and the stainless steel sleeve was removed 
from the sampler ~ e f l o n ~ ~  sheets and plastic end caps were placed over both 
ends of the stainless steel sleeve, using standard procedures Utility clearance 
was performed prior to the use of the power and hand augers to ensure the 
safetyof the field staff and the underground utility lines, 

The first soil sample (Hg-SEC3-SSOI-D5) and its replicate (Hg-SEC3-SS02-D5) 
were collected approximately 2 feet directly below the bottom of the sewer line 
(5 feet, 5 inches bgs) and the second soil sample (Hg-SEC3-SS03-D7) was 
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collected approximately 4 feet directly below the sewer line (7 feet, 5 inches bgs) 
Table 3-20 is a summary of the analytical data for the three subsurface soil 
samples that were collected below the sewer line Appendix B provides the 
laboratory data sheets All three sample results were well below the residential 
PRG for mercury in soil (23 mglkg) with the highest concentration being 
0 21 mglkg 

Twelve ambient air samples and two duplicates were taken to confirm previous 
results obtained in July 2000 by Tetra Tech (Tetra Tech, 2000b) Samples were 
placed in the same locations as previously collected by Tetra Tech Samples 
were collected using a GilianB GilAir-5 Sampling Pump with a solid sorbent tube 
intake mounted in the breathing zone The National Institute of Occupational 
Safety and Health Method 6009 was used to analyze the samples The sampling 
pumps were run for a duration of 72 hours in order to obtain detection limits at 
the U S EPA Region IX residential PRG of 0 31 vglm3 Every sample was below 
the residential PRG of 0 31 pglm3 The maximum concentration was O24J 
vglm3 at sample Hg-42-VS001 Analytical results are summarized in Table 3-21 

Table 3-20. Subsurface Soil Sample Results 
Sample ID 

Hg-SEC3-SSOI-D5 
Hg-SEC3-SS02-D5 
Hg-SEC3-SS03-D7 

3..8.,4. I Soi l  Contamination,, 

Results (mglkg) 
0 14 
0.21 

0.024J 

Table 3-21. Indoor Air Sample Results 

Sludqe Samplinq Results. Twenty-seven sludge samples and three replicates 
were collected from each manhole leading from the Hospital and Dental Clinic to 

1 = Estimated value between the PQL and the MDL (see Appendix B for PQL and 
MDL values) 

Sample ID 
Hg-35-VS001 

Hg-35-VS002 (Duplicate) 
- Hg-42-VS001 

Hg-72-VS001 
Hg-78-VS001 
Hg-128-VS001 
Hg-I 67-VS001 
Hg-I 70-VS001 
Hg-219-VS001 
Hg-275-VS001 
Hg-I 043-VS001 

Hg-1043-VS002 (Duplicate) 
- Hg-GI 3-VS001 

Hg-GI 6-VS001 
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0.15J 
0.14J 
0.24J 

0.081J 
0.068J 
0.063J 
0.060J 
0.069J 
0.071J 
0.084J 
0.14J 
0.14J 
0.11J 
0.11J 

1 = Estimated value between the PQL and the MDL (see Appendix C for PQL and MDL 
values) 



manhole 3-122B Each sample looked visually clean Mercury was detected in 
all 27 samples and 3 duplicates Analytical results showed mercury was present 
in all samples and ranged from O042J mglkg in manholes 2-1018 to a maximum 
concentration of 999 mglkg in a duplicate collected from manhole 2-1 11 Once 
the sludge sample results were received, they were used to define where the 
video survey was to be performed The video survey was conducted only in the 
sections were the mercury contamination exceeded the residential PRG for soil 
(see Figures 3-15 and 3-16 Based on the analytical results, the video survey 
was performed from manhole 2-1 11 on the southeast side of Building 2990 
(including SEC 1, SEC 2, and SEC 3 that connect to the building) and continued 
through to manhole 2-1 16 (see Figure 3-16) Refer to Table 3-21 and Appendix 
A for analytical results 

Subsurface Soil Samplinq Results. Based on a review of the video survey, a 
circumferential crack at a joint from 3 to 7 o'clock was identified in SEC 3 Two 
soil samples and one replicate were collected from below the circumferential 
crack in the sewer line, The first soil sample and its replicate were collected 2 
feet below the bottom of the sewer line and the second soil sample was collected 
4 feet below the bottom of the sewer line All three samples had detectable 
levels of mercury ranging from O024J mglkg to 021  mglkg Table 3-20 and 
Appendix B present the soil analytical results, 

Indoor Air Sam~lina Results. Twelve ambient air samples and two duplicates 
were taken from inside the Hospital and Dental Clinic to confirm previous results 
obtained in July 2000 by Tetra Tech Each air sample was collected in the same 
location as previous air samples collected by Tetra Tech A total of 12 ambient 
air samples and two duplicates were collected All air samples had detectable 
levels of mercury at concentrations ranging from 0 069J Clglm3 to 0 24 
Analytical results are presented in Table 3-21 Figure 3-17 shows the locations 
where ambient samples were collected 

3 8.4 2 Groundwater contamination. 

Tine poiential for groundwater contamination was not expected to be an issue at 
the site since free mercury is not very mobile Therefore, groundwater was not 
investigated at the former Hospital and Dental Clinic as part of this task 

38.4.3  Sife Characterization Summary, 

Mercury contamination was limited to low concentrations in soil adjacent to the 
sewer line, and low levels of mercury vapor are present in ambient air within the 
building This is based on sludgelsediment samples taken from the sewer 
manholes, subsurface soil samples adjacent to the sewer line, and indoor 
ambient air samples collected in the former Hospital and Dental Clinic during the 

OU4 investigation Mercury concentrations within the sewer were high in some 
manholes; however, 1,100 feet downstream of the Hospital, the level of mercury 
in the sewer line was minimal, and the threat to human health and the 
environment was negligible The video survey of the sewer line also showed that 
at least 1,100 feet downstream of the Hospital, the sewer line was in excellent 
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condition and that the potential release of mercuryfrom breaks in the sewer line 
was not identified 

3.85 Potential Migration Pathways 

Concentrations of mercury in soil and ambient air are minimal and an evaluation 
of Potential Migration Pathways was not necessary 

38,6 Risk Assessment 

A video inspection of the sewer line in the area most contaminated with residual 
mercury showed the line to be in excellent condition and there was no evidence 
of breaks or potential leaks from the sewer system near the former base hospital 
and dental clinic Subsurface soil samples collected adjacent to and immediately 
below the single crack identified in the sewer line showed that mercury 
contamination was not present at concentrations above residential PRGs The 
investigation concluded that the potential release of mercury to the environment 
was very low Sampling of indoor ambient air at several locations within both the 
hospital and dental clinic also showed that mercury vapors in ambient air were 
also below residential PRGs Therefore, the potential risk to human health and 
the environment due to mercury release at the former hospitalldental clinic is 
very minimal, 

3,87 Conclusions 

Based on analytical results from sludge and sediment samples collected within 
manholes leading from the Hospital and Dental Clinic, mercury contamination is 
present in the sewer system at levels above EPA Region IX PRGs up to 
1,100 feet downstream of the Hospital (manhole 2-1 16) A video inspection of 
the sewer line showed that the sewer line was in excellent condition with the 
exception of one location A small crack was observed in the sewer line between 
the Dental Clinic (Building 2995) and manhole 2-1 1 2  Subsurface soil samples 
collected immediately adjacent to the sewer pipe and directly below the observed 
crack showed that mercuryvdas present but at concentrations well below EPA 
residential PRGs Ambient air samples collected inside the buildings (Buildings 
2990 and 2995) also showed detectable levels or mercury in the air samples but 
were also well below residential PRGs Therefore, no unacceptable risk is 
associated with the Hospital or Dental Clinic, and no apparent release of mercury 
above residential PRGs was identified during this investigation, 

38,8 Recommendations 

Based on the results of sludge and soil samples collected from the manholes and 
soil immediately adjacent to the sewer line, mercury has not been released from 
the sewer main at concentrations that would pose an unacceptable risk to human 
health or the environment In addition, ambient air samples collected inside the 
Hospital and Dental Clinic suggest that there is no hazard present for any future 
use of the building Therefore, the site is recommended for NFA 
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